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PREFACE. 
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TfiB Ktlle book tbat is herewitli presealed ti 
students and practitioners of medicine has beei 
prepared with great care. It aims to give a con 
rise and correct outline of our present knowledge □ 
Oplithalraology and Qtology, and to serve as a kini 
of Dictionary of these Subjects. We siiall be sorr 






acquii 



'mary lino w ledge 



of either of these sciences, or if it is trusted for 
eamplili directions as to the diagnosis and treat- 
ment of opiithalmic and aural diseases. 'I'lie an- 
atomical portions, however, will be found quite as 
oonaplete as in any one book in our language; as 
we have made a systematic grouping of what has 
hitherto lieen found only by consulting several 
works in English, Gtrman, and French. We be- 
lieve our book will prove especially useful to those 
who are attending lectures upon the subjects of 
which it treats, but who are too busy during the 
lecture-season to consult the larger treitlics. "^Ne 
H^^bapcg a^M, that even experienced geaciid -^lac^- 




tionefsiindspectitlUtswillGDclil a [nisttiorlhy aid to 
the tiieiiioi7, in Kcalling UlIs which sometiuiet 
escape Lhe miniU of ihc mo>I learned. 

In cntlcBTiiring lo make the book as small as 
[lossilile, we have lude the text very concise, but ive 
trust there has been no sacrifice of clearness on that 
Sccunnt. The trealment recommended for the 
different diKises ii that which has been found gen- 
enJIy efficacious, or which bos been suggested by 
* not inuunadeiable personal experience in public 
and private practice. Points regarded as siill un- 
(Cllled ajc indicated by in terri^niion -marks. The 
derivation! nf neaxly nil technical terms have been 
given with the words iLemseives, as they occur in 
tlte text i ttnd tor greater convenience an ulphabeti- 
eal Hit of them h«s also been placed at the end of 
lhe book. Where lhe derivation is doubtful, it is 
followed by an intetrc^lion point. Where the 
naine of a contributor to the science occurs in the 
text, it is usually followed by his country and cen- 
tury in brackets. 

The following abbreviations hove been used : — 

Gr. for Gmt! Lot. for Latin ; Lai. equiv. for 

latin eqtiiFiiltnl : Ant. for aiilfrior; Pest, for 

fetltritr ; O. for origin ,- /. for instrtisn. 

The BiMiqgraphy gives the litle.s of the works 

^"VftiiBti ia ^e jmpaia^tioa at the Meraonue*. 
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.EFACE TO REVISED EDITION, 



This Utile work has met with so much favor, 
snd so many cdiliunEi have been called fur, that 
the authors have attempted to Ihornugbly ri;vise 
il, and thus to make it more worthy of ihe com- 
mendalion of tlie profession. When first written, 
Ihc desire for condensation led to a greatly ab- 
breviiited style, and to some c-missions. These 
defects have been remedied as far as has been 
practicable, and the whole hus been carefully 
revised. Many parts have been re-written, and 
thirty pages of new matter have been added. Some 
of the new material has been inserted by enlarging 
previous chapters, and some in Ihe form of an 
Appendix. We believe that the book will now be 
fonnd abreast of the times. 

The authors would take this opportunity of 
repealing that the work is mlher a dieiionary ot 
Ophthalmic and Otic science than a text-book ; 
[hat it gives only a bare outline of the subject of 
which it treats ; and that it is never to be recom- 
mended as a substitute for the laiger works. 



Nhiv VoBii, Marcb ij 
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OPHTHALMIC MEMORANDA. 



CHAPTER I. 



THE ANATOMV 



PHYSIOLOGY OF 






The visual apparatus consists of the eye- 
balls and their accessory parts for cnllectm;,'' 
luminous impressions, antl the oplic nerves 
for conveying them to the brain. Each eye- 
ball forms a hollow, spherical box, blackened 
on its interior surface, having a system of 
convex lenaes in front for forming images of 
external objects, and a special nervous 
m&mbrane — the retina — behind, for receiv- 
ing ihem. The whole is like a camera 
obseura. The light, passing through the 
cornea, aqueous humor, lens, and vitreous 
humor, is foeussed upon the retina (which 
apprcciatL-s both intensity and color), and 
inverli^J images of objects are formed there. 
These impressions are conveyed to the brain 
by the optic nerves, and thence results the 
sensation which we call visifn. The man- 
ner in which we gain our visual perception 
of an object, single and erect, from its two 
inverted retinal images, cannot be satis- 
Ikctorily explained. The amount of light 
admitted Co the eye is regulated by vUe te- 



2 VISION. 

flex movements of the iris — the pupil con- 
tracting in a bright light and dilating in a 
feeble one. The eye possesses the faculty of 
accommodation, — that is, of adjusting itself 
for vision at different distances, so that the 
focus of the rays of light is kept in the retina 
alike when we look at a far-off landscape or 
read a book. Only a small part of an object 
can be seen distinctly at any one time, the 
surrounding parts being more or less blurred ; 
on the other hand, the eye is so rotated by 
Its muscles as to command a very extensive 
field. The two eyes act in perfect harmony, 
and the images being symmetrically disposed 
on the two retinae are combined into a single 
impression. The two retinal images are 
slightly different (each eye seeing its cpr- 
responding half of the object most distinctly), 
and from their union result our ideas of 
solidity. Our ideas of distance are derived 
from the muscular efforts required to see dis- 
tinctly and from experience. 

ORBITS. 

Bony cavities in which the eyeballs are se- 
curely contained. Shaped like four-sided pyr- 
amids, bases pointing forward and outward, 
apices backward and inward. About i;^ 
inches deep. Axes inclined to each other 
at angle 42^-42^, Each orbit formed from 



Seven bones: frontal, sphenoid, ethmoid, supe- 
rior maxillary, palate, malar and lachrymal, 
three former bein^ common to both orbits. 
Roof formed by frontal and sphenoid ; I'ery 
thin ; separates orbit from cranial cavity and 
frontal sinus ; fossa for lachrymal gland at 
outer, anterior angle; depression [fovea 
trocAUaris) for pulley of superior oblii^uc 
muscle at inner angle. FLOOR, by superior 
maxillary, malar and palate bones ; near cen- 
tre, ififra-Drbital groove running from be- 
hind forward, converted into canal which 
opens on face i inch below orbital margin, 
transmits infra-orbital vessels and nerve. 
Inner Wall, by superior maxillary, ethmoid, 
sphenoid and lachrymal bones ; very thin, 
Tir-b'i in.; anteriorly has lachrymal groove 
(for lachrymal sac) bounded in front and 
behind by anterior and posterior lachry- 
mal crests. Outer Wall, by malar and 
sphenoid ; thickest (i^-|^ in.) ; presents sygo- 
tnatico-iemporal and zygomatico-facial (or 
malar) foramina tor nerves of same name. 
In suture between inner wall and roof are 
ami. and post, ethmoidal foramina for eth- 
moidal vessels and nasal nerve. Between 
roof and outer wall posteriorly is sphenoidal 
fissure for 3d, 4th, ophthalmic division of 
$lh, 6lh nerves, and ophthalmic vein. Be- 
tween floor and outer wall posteriorly is sphe- 
MO'Snaxillary fissure for infra- orbital veascte 
iind nerve and ascending branches f voni sijV.e- 




no-palaline Eanglion. Base, facial opening 
of orbil li in. wiilc, 1\ in. high ; has sirong 
bony eilge, iiierceit above, about I in, from 
median hne of skull, by supra-orbitnL 
notch (or fnramen) for supra-orbilal ves- 
sels and nerve ; bases J in. apart. APEX, 
formetl by opiic foramen and canal ; caii;it 
funnei-shapen, runs between two roots of 
lesser wing sphenoid, backward, upward 
a.ntt inward to middle fossa of skull ; ) in. 
long, I in, calibre; transmits optic nerve 
and ophthalmic artery. Orbits lined by peri- 
osteum {av periorbita) continuous at hssures 
and sutures with that of facinl bones and with 
dura-mater ; forms tendinous ring about op- 
tic foramen, giving origin to ocular muscles. 
On periosteum Is layer of connective tissue 
and fat, forming cushion for eyeball; con- 
nective tissue thickened to form sheaths for 
muscles, vessels and nerves, and fascia? for 
connecting different parts within orbit with 
each other find with periosteum. Such fas- 
ciae connect carlibges of lids with edge of 
orbit and with capsule of globe and surround 
muscles of eye with funnel-like sheath. One, 
starling from optic foramen, surrounds optic 
nerve, then spreads over eyeball, Inaica va- 
^inaiii bulbi, and is lost anteriorly on sclerotic ; 
IS pierced by tendons of muscles, with which 
it is connected ; posterior part loosely attach- 
ed, allowing e>-eball to rotate in it, called 
^s"/jin^s Aj^»(t,- part anterior to passage q\ 



OPTIC NERVES. J 

tendons called Tenotfs capsule. Rudimen- 
tary organic muscles found mothit— external, 
internal and inferior orbital : supposed to 
strengthen union of lids with orbit ; inferior, 
largest, 4^ inch thick, covers inf. orbital fissure. 



Origin in ihalami optici and corpora quad- 
r^emina, receiving filaments from corpora 
geniculata, tuber cinereum, lamina unerea, 
ant. perforated space, gray substaitce of brain, 
and post, columns spinal cord. Fibres run 
forward, as opltc tracts, beneath thalami and 
across crura to front of infundibulum, where 
they unite to form optic chiasm [Gr. xiiwrim, the 
fi^re x\ in which they decussate. Chiasm 
rests on olivary orocess, sphenoid bone. From 
inner end of eacn tract fibres cross lo nerve of 
other side, and supply inner half opposite re- 
tina. Greater part run directly, without cross- 
jng, to outer half retina of same side. On ant, 
e<^^ of chiasm fibres run from one nerve to 
Otnier — ant. cemmissura arcuaia, or inter-reti- 
nal fibres. On post, edge fibres run from one 
tract lo other— ^j^. commissura arcaata, or 
inUr-cerebral fibres.* Vessels of tract and 
C^ssm Irom pia-mater and brain. Optic 
proper start from lateral portions 
.rt divergent to optic foramina, thence 




^.v. 



^ .s to civTer eyeballs A " 
P jf-^J'^'"' l>t>*t- poW. Length of ne 

^''/^V^ foramen I in.; from lattei 
,■^^^^1 1 1 in. ; nerve consists of bundle 

-^j^^^„rvs, fom»ing about half its bi 



■eloped by neuril 

tit pia-mater — pial sh, 

[irnecsses between bundli 



^ wA^**^ v(<*' •''«rnecsses between 

i^^A-^V^^ ^^ J\>\cndsfinaUy with 
'^\\c'''\.^\\'.*< ^^f entering optic foramen, 
^».*'».»<w**^^ -ttWii fibrous sheath— a 
*'*V^Vv,x<:** < *^iuO«s with dura-mater 

rf:^*AeA ^It**". .1 lO '»• corresponding to 
V^k'''-^^«^*#ri;ftbo«Hin. from ej 

V*S;- ^^*^v(»?-,r ^d middle layers ofsck 

-i.de" ^,ft^' ^^K. 0.' gclher by loose conn 

i ^S*"- o«4^ *^dtiV twigs from ciliar 

V* ^*'^'' v*''*' O*' Space between them 

ri*»*»* i™t »^ 1 S*'Vlctot\c nerve become 

»«»'°S!'"'>1e med«lla,y .hcalh, 

' iiil'''.i*«<^M«. ^"^s (torn neurilemms 

W^ UV.e ^W* A (torn sdcta, fcrmii 




ish prominence about iV in. diameter, (p. 6r ). 
Nerve-fibres radiate from disc into retina in 
al] directions. Central iirt/rry of retina, or 
arteria centralis retina [Lat. equiv.], enters 
nerve jf-J in. behind eyeball and runs for- 
ward in centre of nerve to papilla where it 
branches into retina. Enclosed in sheath ot 
, its awn. Nutrient capillaries of nerve from 
ant. cerebral, central artery, and vessels ot 
neurilemma ; anastomose in papilla with 
branches from short ciliary. Centrtil vein 
accompanies artery, enclosed in separnle 
sheath : leaves nerve a little rearer eyeball; 
empties into cavernous sinus, anastomosing 
with ophthalmic and so with facial. Lym- 
phatics numerous in nerve and sheaths. Space 
between sheaths regarded as lymph-space, 
with which lymphatics of nerve and post, parts 
of eye connect. This space conni ' 
arachnoidal lymph-space of brain, 

EYEBALL, OR BULBU5 OCULI. 

In ant. part orbit to outer side of its axis, 
about equi-distant from upper and lower walls. 
Spheroidal form with segment of smaller 
Sphere projecting from ant. surface. Antero- 
posterior diameter about .95 in. Transverse, 
-~ ■'- Vertical, .go in. Weight, 6.3-8 
Volume, about \ cubic in. Ante' 
r, geometric centre of cornea. Post, 
letric centre of back part of glatiei 
r (Lat. for bottom). Qptin tt2ii> 




6 SCLEROTia 

imaginary straight line from pole to 
Visual line, imaginary straight line c 
through nodal point from macula lutea 
ject ; itusuallycuts the cornea a little above 
the optic axis, and at an angle of 3-7" to tlie 
inner side of it. Nodal potnl, centre of cur- 
vature of the refracting surfaces. It lies a 
little in front of the posterior surface of the 
lens. Equatorial plane, imaginary plane 
through centre, perpendicular to axis, aivid- 
ing globe into aiiL and post, hemispheres. 
Equator, Une where eq, plane cuts surface. 
Mtridional planes, imaginary planes coin- 
ciding with axis. Meridians, lines where 
meridian planes cut surface. 

I Eyeball composed of 3 tunics: (a) sclerotic 

and cornea, (b) uveal tract, or tunica vas- 
cutosa, coinprising choroid, ciliary body and 

I iris, (c) retina; and 3 humors : (a) aqueous, 

^^(bj crystalline, (e) vitreous. 

I r 



BCLERLITIC, OR SCLERA. 



Opaque. posL {j outer tunic, of which ant. { 
is formed by cornea. Seen between lids an- 
teriorly as "■a/hite of the eye." Forms firm 
capsule for globe, helping to maintain proper 
shape and protect parts within. Gives attach- 
ment tooculac muscles. Thickest posteriorly 
(gi in.) where it is joined by oplic s\iea,\l^,a. 



SCLEROTIC. 9 

aat, border, ^ in. thick. Foramen posteriorly 
to inner side of centre, for optic nerve- en trance 
(p.6l): ih in. diameter. Terminates anteriorly 
in cornea, elements being transformed inio 
corneal tissue ; union by bevelled surfaces, 
sclera overlapping cornea anteriorly, and to 
slighter extent poBieriorly; slight circular de- 
pression, or sulcus, around corneal margin. 
Outer surface somewhat rough, connected by 
tociHe connective tissue to sheath of globe, 
and anteriorly to conjunctiva by shorter fi.\!L- 
ments-~j ttiiVH/'unctival liisuc. Inner sur- 
face closely connected to choroid and ciliary 
body by layer of connective tissue, lamina 
Jusca, containing pigment -cells. Sclera 
composed chiefly of connective tissue with 
elastic fibres, pigment-cells, and cells corre- 
sponding to corneal corpuscles, intermixed. 
Connective- tissue bundles have longitudinal 
and circular cotirse interlacing to form dense 
mesh-work: form circular ring at ant. edge 
around coraeu. Figment-cells most abundant 
at innersurface. At ant. edge near inner sur- 
face is circular space surrounding cornea, 
Schlemm's canal, lined by endothelium and 
enclosing venous plexus: receives veins from 
sclera, and from ciliary plexus ; communicates 
with snt. chamber and ant. ciUary veins ; re- 
garded by some as venous reservoir for ciliary 
muscle. Sclera pierced around oplic nerve en- 
trance hy long and short ciliary arteries, po^^. 
ciJiary veins and short ciliary nerves-, va 




around 



r^on of equator by vense 
corneal border by ant. ciliary 
veins; passages of long and ant. ciliary arteries 
and vorticose veins very oblique. Sclerotic 
receives blood from ciliary system ; vessels not 
numerous, and form coarse net-work r con- 
tains around optic nerve -entrance the post, 
■vascular gone (zone of Zinn or Haller), formed 
from twigs of short ciliary, which sends 
branches to optic nerve anastomusing with 
rtiose of central artery ; thus forming the only 
connection between citiary and retinal sys- 
tems. On ant. surface, around cornea, is ant, 
■vascular gone formed from episcleral or sub- 
conjunctival branches of ant. cUiary vessels ; 
about ^ in, wide ; anastomoses with conjunc- 

1 tival vessels. Existence of 

^^^btful. 

^^^ Transparent, highly -polished membrane^ 
forming anterior \ of external tunic and pro- 
jecting from sclerotic like segment of smaller 
sphere. Ellipsoidal shape with radius of cur- 
vature a little less than 8 ram. Slightly more 
convex in vertical than in boriiontal meridian. 
Transverse diameter longer than vertical, 
owing to overlapping of sclerotic above and 
below. Thickness at centre, A in. j at per- 
iphery, -^in. Refractive index, 1.342. Dis- 
^'"Sui'sh Sve layers from, wiiliout, lawa-ids -, — 



CORNEA. 
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CORNEA. 

(i.) ConjuncHval epiihdium. 
(2.) Ant. elastic lamina. Bowman's 
Reichert's membrane. 

(3.) Substantia propria, or true coi 

(4.) Post.elastic lamina, QT Descemefs-a 

(5.) Post, epithelium. 

Layer Pf conj-uHctival epithelium, rhi. 
thick ; consists of 2-3 layers transparent 
nuclealed. cells, superficial ones flattened, 
deeper ones oblong and placed perpendiculnrly 
lo surface ; passes over at edge (limbus) of 
cornea into epithelium of ocular conjunctiva. 
Bowman's membrane i-iym-w^twi in- thick, 
firm, elastic, homogeneous bascment*mem- 
brane, quite resistant to chemical agents. 
True corneal tissue about -.V in. thick ; con- 
sists of iine, highly- refractive, connective 
tissue fibrilla united into bundles and these 
again into lameils, whose general direction " 
parallel to surface ] space between fibi " 
bundles and lamelUe is tilled by semi*Di 
cement-like substance ; in this is system 
anastomosing spaces and canals 
serous fluid, network of cornea] corpuscli 
and wandering cells (?). Corneal curpusch 
are flat or fusiform nucleated cells, 
granular protoplasm, sending out anasto 
ing [Hucesscs in all directions. Wandei 
ing'Cells are lymphoid corpuscles endowei 
■mwoi amceboid movement. DescemeC . 
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CHOROID. 13 

1KSS, Tfrj-rb in. Following layers from scler- 
otic inward ; — 

(r.) Lamina fusca [Lzt. /ascus, dark], or 
svpra-cheroidca . 

ta.) Tunica vasculosa. 

(3.) Membrana chorio-capillaris , or Ruys- 
ckiana. 

{4.) Lamina elastica, vitreous or limiting 
membrane. 

Inner pigment -layer, often described with 
choroid, belongs to retina. Lamina fusca 
composed of connective tissue conlnining 
free nuclei, and nucleated, branching pig- 
ment-cells, brown and black] surrounds 
vessels and nerves passing forward to iris 
and ciliary body ; leaves space — supra or 
peri-ekoroidal space — between choroid and 
Viera, lined by endotheliuni, communicating 
with Tenon's space through canals around 
venae vorti CO 5Ee ; considered as lymph-space. 
Tunica I'aicu/osa consists of tho larger 
arteries and veins, which run tortuous course 
and pass gradually into deeper capillary 
layer. Msmhrana ckoric-capiUiiris, fine cap- 
illary network covering inner surface from 
optic nerve to ora serrata ; meshes finest 
posteriorly. Limiting membrane, about irrfiuF- 
la. thick i structureless, hy.iline membrane 
cohering, inner surface of capillary layer. 
Elements of choroid are bound together by 
ilrvnta — a network of fibres in whose meshes 
are variously-formed pigment-cells and l^viv^V 




h BBStnped musrulnr 
', alcK^ inssels, and 
■nB. Pigtnenl less 
^ Arterial : short pos- 

tttior EdiaiT vfakb become ftholly lost in ' 
Ufittaiy la]>er not passing bejnond ora scr- 
lata : reg une at iHancbes from long posterior 
Bod anterior cifiaiy. Vtims: after very nu' 
M M P u s nunittcatioas and anastomoses unite 
info Urgef veutr wiertUMir, 4-^ in number, 
wUch pass out dtnmgh sclera near equator; 
c ar r y off most of blood from uveal tract, only 
a small pan escaping by ant. ciliary veins. 
Jfyrpti from jd, 5ih and sympathetic, through 
teog aBid short ciliary, which pierce sclerotic 
■kmmI optic nerve-en trance ; form fine net- 
arwlc in which many ganglionic cells are 
(onnd. • 

Ciliary VODY is portion of uveal tract 
between tfr* serrata and iris, being direct 
mntinualion of choroid ; consists of ciliary 
raascle, covered by choroidal stroma, and 
ciliary processes. CHiary muscle or tensor 
(Aermdfi*; layer of uns tripe d muscular fibres, 
situated in anterior and outer part of ciliary 
body, separated from sclerotic by lamina 
fiisea : in vertical section has prismatic shape, 
base forward, A-A in, long, -.'.- in. thick at 
base ; exiemal fibres have meridional course 
forming thickest part of muscle ; middle fibres 
diverge and radiate toward inner side, where 
lAey form -a circular plexus; at ant.. vmetuA 



I CILIARY MUSCLE AND PROCESSES. ^H 

- ^,, „, ■ are separate, circular bundles, flV 
WStmmlar muscle of Miil/er y meridional and 
radiate fibres arise by tendinous ring from 
inner side ofSchlemm's cana! from which some 
pass forward into cornea ; are connected with 
ciliary processes and choroid. Supplied by 3d 
nerv-e. Ciliary muscle is probably the exclusive 
agent in accommodation, but exact mode of 
its action is not settled ; favorite theory 
is that of Hclmholtz.— that meridional fibres 
draw choroidal border forward and circular 
fibres draw parts inward, thus relaxing xonu la 
and allowing lens to become more convex 
from its own elasticity. During accomm^i- 
dation, the pupil contracts, the periphery of 
the iris moves backward, the lens is pushed 
forward, its anterior and posterior surfaces 
becoming more convex. The ciliary muscle 
was discovered by BrBcke in 1846: firstcom- 
plele description by MuUer in 1857. p. 245. 

Cn.iARV PROCESSES i 70-80 parallel, meri- 
dional folds of choroid, rising gradually from 
behind forward, and forming plaited zone — 
looking like a ruffle — on inner surface of 
ciliary muscle : about -h in. long ; possess 
same structure aschoroid, without its capillary 
layer ; covered internally by continuation of 
retinal pigment : joined by exiemai (anterior) 
margins to ciliary muscle, internal (posterior) 
giDS and bases being free and resting 
^responding depressions on sutWe 
about ^- in. wideVekbs 



HHEu/a 



-c. Ciliar\' muscle is z*r'/'ji.V,y •.; ■. «;.■". 
It in accontmoiaiion. \:'. *:r^.'.* -- o- 
action := r.'t 7 ■::•>': ■% - • 

la* IT r^^.rr.r-'. .IT. — "-'.: - 

^j;- C— ir'-^'ii.l ''j'.z'.r.' '.'.'*''.". ' 

L a^". *''T*~''-~ .^r.r "' vt.'* " '. ".''■ '-''■ 
ion- tzr* ;::-.:- ' cr: -• •. :/•" . ■' 






C"..^- "r 



»tiTr.- 



L bases of praccsaes and border 



side of globe, penetrate ciliary muscle and, 
with branches from anterior ciliary, form cir- 
cuhis arteriosus major at its anterior border ; 
smaller circle formed in same way farther 
back \ capillary plexus of muscle derived 
from circles and also directly from ciliary 
arteries. Arteries of ciliary processes derived 
from circulus major. Veins of muscle and 
processes empty chiefly Into veniE vortjcosip, 
some joining with ant. ciliary. 

Iris [Gr. iris, a rainbow]. Uveal tunic 
bends sharply in toward opiic axis, ^V in. 
from corneal margin, to form iris — a circular 
diaphragm with centra! opening called /«//7, 
Pupi! situated a little to nasal side of centre ; 
mean diameter -h~?s in. ; fringed with 
pigment from bevelling off of anterior rim; 
varies in size from muscular action ; when 
dilated to maximum, edge flnats fr 
aqueous humor ; when contracted, res 
anterior capsule of lens. Iris s^-A 
wide; rh-rfTi in. thick. Attached at t 
margin by its suspensory ligament, 
meiitum pcctinatum iridis, formed by 
ating fibres which run from margin of an- 
terior surface and bend forward at edge to 
/o«7 Rbrous network around border of 
OBBceiaet's mesnhmRe. Antenor surtaccoir 
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I, divided by jagged line i 
fiupillary, te in. wide, an 
fine radiating folds ; (a) ciliary, ^ in. wide 



wide, and marked by 



(allowing i^ in. for pupil), and marked by 
5 to 7 concentric folds ; covered by layer of 
irregular cells continuous with those of Des- 
cemet's membrane. Post, surface covered 
by laj'er of pigment -eel Is, ia^eii 

fLat. tapete, carpel], continuous with pigm« 
ayer of ciliary processes ; marked by 
80 shallow, radiating folds. Stroma Is It 
connective -tissue network, continuous 
that of choroid and ciliary body, 
muscular fibres, vessels, nerves, round an3 
stellate cells. In dark eyes, cells are sti'ongly 
pigmented and often seen as superficial, ir- 
regular spots. In light eyes, cells are non- 
pigmented and color is an iHtcrfennci 
pkenonuHOH. Layer of circular musculat 
fibres about j^ in. thick and -^t in. wide 
around bonier of pupil forming sphincter 
'■pupiUa. Radiating fibres, dilatator p-upilla, 
rtin from ciliary border toward pupil ; form 
network within sphincter and unite with it. 
Muscular fibres lie near post, surface, being 
separated from uvea by thin limiting mem- 
br.ine. Arteries from circiilus major iridis in 
ciliary muscle ; walls very tliick ; run toward 
pupil, giving out branching network, and near 
pupillary margin form circulus arteriosus 
\rtiUs minor J end in loops and pass into veins 
at edge of pupil. In albinos, colov of \i\ooi\ 



1 



sliows through waUs of vessels. Viitis mostly 
pass back to plexus of ciliary processes and so 
into vtax vorticosLE ; some through veins ot 
ciliary muscle into ant. ciliary, Nervfs from 
3d, jth, and sympathetic through long and 
short ciliary ; form fine plexus in stroma ; 
sphincter suppUed by 3d, dilatator by sympa- 
thetic! sensitive fibres from 5th, Movements 
of iris reflex from action of light on retina, 
and accommodaih't in unison with ciliary 
muscle ; movements of the two i rides consen- 
taneous. Intersection of iris, ciliary body, 
cornea, and sclera, is called the iritic angle. 



Retina. 



^^B^Inner 

^^^^Bta. De 
I parent r abo 



[LaL« 



.n«.] 



■ of eye lying between choroid 
body from optic nerve to ora 
Delicate grayish color, quite trans- 
parent r about -h in. thick at papilla, growing 
thinner toward ora serrata, where it is about 
t^ in. thick. Composed of nervous elements 
and modified connective tissue like neuri " 
of brain. Layers from vitreous outward :- 
(i) Membraita Umitans interna. 
(3) Optk nir^cfibrii. 
(3) Ganglion celts. 
(4J Internal mnlecular, 
js) JnUntal granules. 
'6^ £x-/irfial molecular 01 
^jcUr^ai granules . 





RETINA. 19 

(9) Rods and cones or Jaioffa membranr. 

(10) Pigment layer. 

(ij Hyaline memb. made up from retinal 
connective tissue : yrlsc in. thick. 

(7) Transparent, homogeneous fibres, like 
those of brain, radiating from optic papilla in 
all directions, devoid of medullary sheaths ; 
not sensitive to light : layer j^ in. thick pos- 
teriorly, decreasing toward ora. 

{3) Ganglion-cells with nuclei and nucleoli, 
having branching processes in variable num- 
ber, some of which appear identical with 
nerve-fibres : layer about iiSttt in. thick. 

(4.) Finest nerve-fibres and connective-tis- 
lue network; fine granules of unknown na- 
ture ; layer about -rhs In. thick. 

(5) Small round cells with large nuclei con- 
nected with radial connective -tissue fibres 
and nerve-fibres ; processes from cells pass 
through molecular layer and unite with gan- 
glion-cells (?) ; layer about -i-aVrr in. thick. 

(6) Connective tissue, nuclei, granular sub- 
stance, nerve -fi brills ; layer about Wrra in. 
thictc. 

('■) Ellipsoidal -shape, transversely striated, 
with long axis perpendicular to plane of retina; 
form nucleated enlargements of internal rod 
and cone fibres which run through this layer to 
reach (6) in which they arise (?). Inner part 
of layer devoid of granules — -exl. fibre layet 
of Hente. Layer Tn'iiir-dni in. thick. 

(8) Membranous expansion oi laAvaX wm,- 



r.ective-tissue fibres ; not continuous, tut per- 
forated by numerous foramina. 

(9) Is perceptive layer. Rods and cones 
packed together like palisades formingeKtemal 
nervous layer; probably termini of optic-nerve 
fibres ; have strinted appearance from fine 
lines of connective tissue surrounding them ; 
di\'ided into external and internal segments 
connected together by sheath and filled with 
highly refractive molecular matter; delicate 
fibres, fflrfanrf ™nir_ft'4fcj, run inward from rods 
and cones and appear to arise by club-shaped 
and finely -fibrill ate d expansions in ext. mole- 
cular layer: ext. granules are connected witb 
tbem. Existence of axial fibres in rods and 
cones doubtful. Rods are cylindrical, -[tIti '^^- 
long, Tallin in, thick. Cones fiask-shaped, about 
tti; in. long, ^aa thick. Layer about ^\^ in. 
thick- 

(10) Hexagonal cells pressed closely together 
containing brownish -black pigment and held 
together by homogeneous connective tissue j 
send processes inward which surround rods 
and caT\t%^pigmtnt-shtaths: closely connect- 
ed externally to choroid. Pigment almost ab- 
sent in albinos, small amount in blondes, most 
in negroes. (See p 245.) 



radial fibres stretched between iii 
terna and interna, and spongy tissue, foTt^J 
networks and sheaths for nervous elemefl^ 
ytr//ow spot nf Saeminering ^i8iOA\. « 
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via /uiea[L3\. eguiv.] — ; most sensilive part 
and centre of direct vision. Situated abouf 
-fV-r'-rf ill. to outer side of centre of optic disc. 
Hoi'iion tally oval and of variable aiic, -jWi't 
in. diameter. Has central fossa-like excava- 
tion, yoi/ea fenft-a/ij, Tij—rSi in- in diamefer. 
Nerve -elernents of retina crowded together in 
macula at expense of connective tissue: gan- 
glion cells and ext. granule layer thicker; rods 
replaced by closely -packed cones which con- 
verge toward centre; rod and cone fibres run 
diagonally or parallel to retinal surface; nerve- 
fibra layer interrupted, fibres passing around 
macula in curves ; pigment cells increased, 
longer than broad, and darker color. 

Oraserrata [Lat. for serraUd boundary\ ; — 
anterior limit of retina situated just posterior 
10 ciliary hod)"; gradual disappsiir.ince of ner- 
vous elements here, leaving only connective 
tissue and pigment layers which are cuntinued 
forwards over ciliary body as /arj ciliaris re- 

Blood-vcssds of retina : from central \'essel5 
of optic nerve which divide in papilla or 
just DC hind it; run chiefly up and down, 
generally two arteries and two veins in each 
direction: divide in arborescent manner 
md terminate in capillary network : do n.'^t 
I beyond ora serrata; main branches lie 
ft-fibre layer, capillaries passing as 
ernal granules; only capiiUries at 
I vessels whatever tit itwes 




14 VITREOCS ASD AQUEOUS HUMORS, 

ing life by folds falling together. Canal 
begins i in. frnni ora seruila. runs to border 
oflcns and extends Vi in. along post, capsule 
toward pole(?). 



[Or. ™»M, glass, and «i!ot. like Lot. ^Urrvm, glass.] 
Fills inieriorofeyeliall behind lens. Struct- 
ureless, gelatinous substance containing nuclei 
and cells (chiefly in peripheral parts) and con- 
nective-tissue filaments. Cells round, oval, 
sletlate (?), nucleated and finely granular ; en- 
dowed with mobility (?). Vitreous appears to 
have a cortex, composed of concentric layers, 
and a nucleus which lies antertorly to centre (?). 
Canal e/Cioguet, or Ayaloid canal I -^t\n.AKia- 
eier) runs through centre from papilla to lens i 
contains hyaloid artery in fcetal life, of which 
rudiment sometimes persists. No limiting 
or hyaloid membrane ; bounded posieriorly by 
limiting membrane of retina, anteriorly by 
zonula and post, capsule oriens{f). Ant. sur- 
face hollowed out, iorming/i'jjfl hyalmiiea 
or palfllari^'m which lens rests. Receives 
nutriment from retina and uveal tract. Has 
no vessels or nerves. Refractive index 1.336, 

AQUEOUS HUMOR. 

sljffhtJx viscid, serous fluiti (I 



MUSCLES OF EYE. 2j 

anterior and posterior chambers; weight 
3-'— 5 S^^. ; sp. grav. 1.0053; composed of 
water (96.687 parts), albumen (.1223 parlst, 
salts and extractive matter. Refractive in- 
dex, 1.3366. 

Anterior chamber is space between ant. 
surface iris and lens and post, surface cornea. 
Posterior chamber is space between ant, sur- 
face lens, zonula and ciliary body behind, and 
Sost. surface iris in front. When pupil is 
ilaced and edge does not rest on lens, the 
two chambers communicate. 



^H MUSCLF.5 OF THE EVF.6ALL. ^H 

^"Bye is moved by 6 muscles, 4, recti and^* 
ehHque. Centre of motion lies on optic axis 
1,77 mm. (about A in.) behind its centre. 
Rotary power greater inward and downward 
than upward and outward. Muscles of both 
eyes act in harmony, and movements are 
either associated (visual lines being parallel) 
or accommodative (visual lines convergent and 
ciliary muscle and sphincter of pupil partici- 
pating). When all the muscles are at rest 
llie visual lines converge toward a point 8'- 
ra'' in front of eyes, angle between them 
being called the muscular mtsoropter. Muscle 
fiaite b plane passed through centre of motion 
and line passing from middle of origin to 
middle of insertion of muscle. Axi^ of 




when eye i 
fositioH 



MUSCLES 

fuming is perpendicular to muscle planea 
turning point. liasi line, line con 
centres of motion. Median plane. 
passed through vertical axis of head and cen- 
tre of base line. Visual plane, plane passed 
through base line and visual lines. Vertical 
meridian is drawn perpendicular to ei^uacor 
3 in primarj- position, Primary 
; that in which visual lines arc 
md parallel to median plane, head 
being erect ; all other positions are called 
secondary. 

The 4 recti arise from tendinous ring 
around optic foramen, run forward diver- 
gently, strike the sheath of the eyeball 
just behind equator and pierce it just before 
their insertioti into the anterior part of scle- 
rotic ; tendons are flat and lines of their in- 
sertions are convex anteriorly. Muscles are 
surrounded bysheaths from orbital connective 
tissue, which unite with Tenon's capsule; 
this connection keeps muscles against globe 
and prevents too great retraction of tendons 
after division. 

Superior rectus : O, upper edge optic fora- 
men. I. sclerotic about \ in, from edge of 

Moves eye upward and inward, and inclines 
vertical meridian inward, 

Inferior rectus ; O. lower edge optic fora- 
aicn. 1. sclerotic about f in. from cornea, a 
■tertf e» naaOl side «f centre. Moves c5» 



MUSCLES OF EVE. 






d and inn-ard ; vert. mcridiaJ 
■mad. 

£xternal rectus : O. external edge optic 
I. sclerotic about 1 in. from cornea. 
Moves eye outward, not inclining vert, me- 

Internal TtctHs .• O. interna! edge optic 
ramen. I. sclerotic about i in. from cornea. 
Moves eye inward, not inclining vert, merid- 
' n. Is strongest muscle. 
Superior oblique : O. ^i-i'it in. anterior to 
ner edge optic foramen ; passes fnrw.ird ta 
^iper and inner angle of orbit, over pul 
ley, thence outward and backward, bene.itli 
sup. rectus, to upper, outer, and posterior 
quadrant of eyeball, where it pierces ocubi 
capsule and lias fan-shaped insertion iuio 
sclerotic, about J in. from cornea. Moves 
eye downward and outward, inclining vert. 
meridian inward. Pulley {trochlea) of sup. 
oblique, is lendi no-cartilaginous ring attached 
to depression at anterior, inner angle orbital 
plate of frontal bone. 

Inferior oblique : O . anterior, inner angle 
orbital part of^up. maxillary bone, just ex- 
ternal to lachrymal sac ; passes outward, 
llownward and backward beneath inf, rec- 
tus, Jhen upward and backward between 
ext. rectus and globe, and piercing ocular 
sheath inserts into sclerotic close W ^m?. 
oblique, about i in. from cornea. M.oveat^e 




28 BLOOD-VESSELS OF EVE. 1^ 

upward and outward, inclining vertical ift^^l 
ridian oulward. ^^H 

MOVEHEHT. MUSCLB. ^^^M 

Upward Spa Tectum and iiif. oblique ^^H 

Dawnward Inr reclui uid lup. abliquh' ^^^1 

Inwaid InLrecuis. i^H 

Upward aiia lai^'. '. '. . i.'.'Sup. aijd ini. rtcti ni inf. oMiqa^^ 
Uliwiitd and Miwurd , Slip, and e«t.«cil and inf. obliqui. 

DOWnrard uidsu[WIird...llir.Bddui. [«Daiidaup.D)iIl4Ub 

The 3d {aculo-inotorius) nerve supplies the 
BU^rior, inferior and internal recti and in- 
fenoT oblique. 

The 4tli ( trochlear ) nerve supplies superior 
oblique. 

The 6th (nirfMivwj) nerve supplies exter- 
nal rectus. 

The arteries of the muscles come from the 
I o phthalmic, ^^ 

^■K^e veinsempty into ophthalmic and fac^d^H 

^^r BLOOD-VESSELS OF THE EVE, ^^| 

I Arteries : chiefly from ophlkalmic, whicli 

arises from internal carotid at anterior cti- 
noid process ; about A in. calibre ; enters 
orbit below and external to optic nerve, then 
crosses above nerve, between it and sup. 
rectus muscle, to inner wail and runs forward 
to inner angic : gives off lachrymal, supra- 
^"j^atn^' oMari^ and posterior ethnuoAtl^ 



BLOOD-VESSELS OF EVE. 
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Merier ciliary, long and short pflslrrirr 
ciliary, musculnr. palpebral, centralis n'i- 
HOT, (lerm in al branches) /reti/al and tiasal. 
Iitfra-erbital (from int, maxillary of e«, 
carotid) sends branches to inf recius 
and inf. oblique muscles, and to lachry- 
mal gland. Anterior cerebral sends nuiricnl 
capillaries to nptic nerve. In eyeball itself 
are two syjiL-ms : (i) the retinal, derived 
from the centralis retina vessels, which sup- 
plies retina and optic nerve ; and (s) tlu 
choroidal or ciliary, from ciliary vessels, 
which supplies uveal tract, sclerotic, margin 
of cornea and part of ocular conjimctiva. 
The short ciliary, arising from Ophthalmic ur 
one of its branches, are 4. to 6 smalt twigs 
which divide into about 30 and perforate 
sclerotic around optic nerve. The hngcUlary 
having same origin as short, are two branches 
which perforate sderotic a little further for- 
ward, one on medial and one on lateral side, 
The anterior ciliary, arising from muscular 
branches, pass through tendons of itiuscles 
and perforate sclerotic near corneal margin. 
The only connection between the two above 
systems is by small twigs around optic nerve 
entrance (p. 7)- 

AtMSiomosis : with deep temporal ant! 
transverse facial by malar branches, and 
middle meningeal by posterior branch from 
lachrymal. With anterior tcmpai-al sj\i.\ 
angular by supra -orbital, With ■wlSta-Q'c^vui 



Veins : Smaller branches empty into 3 
main trunks, superior and inferior ophthalmic, 
which run along roof and floor of orbit to 
cavernous sinus ; have free anastomosis with 
facial in front ; blood can thus escape from 
orbit in either direction. The short post, 
ciliary veins are very small and receive blood 
only from sclerotic. There are no veins corre- 
sponding to long ciliary arteries. 
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NERVES OF THE EYE. 

:ial sense; ad or optic, (yi) Molor^ 
_ i'Cd, 6th, filaments of ;th and sympathetic. 
:) Sensory s ophthalmic division of 5lh. (d) 
Sym^ihetic branches. 
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NERVES OF EYE. 

Third {molor oculi) : supplies sup,. 
int. recti, inf. oblique, and levator palpebi 
Joined by motor nerves of accommodal* 
and sphincter nerves of iris, which 
supposed to have separate origin in brnin. 
Sends branch to ciliary ganglion. Receives 
sympathetic filaments from cavernous plexus. 

Fourth (trochlear, pathcikus); supplies 
Bup. oblique. Receives sympathetic fi!a- " 
inenls from carotid plexus. Soinclimes blcndi 
*dth ophthalmic. Sometimes sends branclq 
to lachrymal, 

Sixth (aMucens); supplies i 
Receives filaments from carotid plexus, from 
Meckel's ganglion and from ophthalmic. 

Ophthalmic division of 5th : joined by 
sympathetic filaments from cavernous plexus. 
Gives off ; (i) Lachrymal, which sup- 
plies lachrymal gland, conjunctiva, skm 
upper lid, anastomosing with branches 
from sup. mamillary and facial. {2) Frontal : 
a. supra- trochlear to corrugator supercilii, 
joining with infra-trochlear ; b. supra-orbital 
to upper liii, corrugator and orbicularis, join- 
ing with facial. (3) Nasal or naso-cilinris : a. 
pnglionic to ciliary ganglion. A long ciliary, 
*~3( joining short ciliary and going to ciliary 
mnsi^ and iris ; c. infra-trochlear to orbicu- 
'\ia^, lids, conjunctiva, lachrymal sac and 
caruncle, joining branch from supra -trochlear. J 

Sympathetic branches : arise from medulla^ 
dfio-spiiial region, cavernous aiid 




5; APPtVPflGES OF EYE. 

plexuses. Join 3d, 4th, 5tli, and 6th nerves. 
Send filaments ta dilaiator muscle iris, to 
organic muscles orbit and lids, to ciliary 
ganglion and to walls of vessels. 

Ophthalmic, UntUnlar, or ciliary ganglion ; 
lies in back part of orbit between optic ncne 
and ext. rectus ; reddish color ; tV in. diam- 
eter ; receives root from cavernous plexus 
eympathctic, long root from nasal of ophthal- 
mic, short root from 3d. Gives off short cil- 
iary branches :!~3 id number, which subdivide 
into about 20, pierce sclerotic about A in. from 
optic nerve and go to ciliary muscle, iris, 
^loroid, and cornea ; send fine branches to 
fiheath of optic nerve. 

Aseettding brant he s sp/ieno -palatine or 
Mtdits ganglion, enter orbit by spherto* 
maxiUary fissure, and go to optic and "" 
nerves and uplithilmic ganglion. 

APPENDAGES OF THE EYE, 

EVEBROWS or SUPERCILIA [ Lat. equiv.] : 
Arched elevations of skin above orbit covered 
with row of short hairs ; serve to protect eye 
nnd to influence slightly amount of light ad- 
mitted. Cerrugator supercilii muscU arises 
at inner end superciliary ridge and is inserted 
into under surface of orbicuiaris, biendinj 
with DCfipito-froHtalis : supplied by facial 
SUpm-orhita] nerves; draws brow down' 
aoa iaivajxi. 



EYELIDS. 3 J 

Eyelids or Palpebr^ [I^it equiv.]: Two 
movable, protecting' folds placed before eyes 
closing entrance to orbit. Upper lid about J- 
in., lower aboutiin. high, measured on inner 
surrace. Space between free margins called 
palpebritl fissure. Outer angle of fissure 
called f'j-/c/'iw/fiiHCAaj.- inner angle, I's/iT-ni)/ 
canlkus [Gr. koi-Sos, angk of fye\. Small 
space between lids and globe at inner angle 
called lacus lacrymatis TLat. for lachrymal 
Uke\. On edge of each lid about 1 in. from 
inner canthus is small elevation, lachrymal 

f'lapiila. containing minute orifice, punetum 
\^a!i.AQ^ small hols\, the beginning of a lach- 
rymal canal or canalicul-H^-. Lids composed 
of skin esternally, mucous membrane inler- 
nally, and. between these, areolar tissue, mus- 
cle, cartilage, lig'aments, glands, vessels, and 
nerves. Skin is continuous at edge of lid 
with conjunctiva. Is thin, lax, and contains 
a few fine hairs. Subcutaneous areolar tis- 
sue very loose, and contains sweat glands 
and hair follicles. Tarsal cartilages, formed 
of dense fibrous tissue, not true cartilage; 
lower one elliptical, upper crescentic and 
larger; orbital margins are thinned and pass 
into fasciae {palpebral or tarsal liga7nen.'s) 
which connect cartilages to edge of orbit; 
free or ciliary margins thick and straight. 
Ijgament thickened to connect outer 
glesof cartilages to malar bone and c 
exUmal palpebral or canthal ligan 



SchTymal sac, sending aponeurosis 
Best of lachrj'ma! bone ; then divi 
Wo branches, one going to ini 
Seta cartilage. Meibomian glands \Mt 
Brt ««/,). variety of cutaneous 6i 
jlands imbedded in cartilages — 5 
fcper lid, 20-30 in lower; each Co 
pnd tube into which open secondary \ 

I ini; tubes lie parallel and open iiJ 
jer lip free border of lid ; furnish se| 
:retion. Conjuncli^-a [ Lat. conjun, 
in together\\ mucous membrane Uni 
Heeled thence upon front of si 
ssing slightly over edge of cornea-i 
jJuHctiva [Lat. limbus, a roargin] 
uuus with integument, with mucous' 
sibomiao glands, canaliculi, lachry 
d nasal duct, and extends through 
il ducts into lachrymal gland. Wfa 
lected upon eyeball— /or/iijr [ fjii.fa 
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and there ; consists of connective- tissue 
basis covered by round, eylindncnl and flat 
epithelium ; surface traversed in all directions 
by furrows, and presents papilla and papilli- 
form elevations, and orifices of follicular 
glands ; retro-tarsal folds present also con- 
glomerate glands called accessory lachrymal 
glands, and papilla are fiere more prominent. 
Ocular conjunctiva thin and loosely attached 
to globe ; cor>tains few papilla and no glands ; 
covered by epithelium which extends o\'er 
cornea. Blood-vessels of conjunctiva chiefly 
from palpebral and lachrymal arteries ; form 
thick net-work, indirectly connected through 
episcleral around corneal margin with ciliary 
system. Lymphatics numerous ; form close 
network around edge of cornea. Nerves, 
from 5th pair, enter at inner and outer angles 
of eye ; form thick plexus from which non- 
medidlated fibres ramify beneath epithelium 
and end free— some apparently by club- 
shaped expansion. 

Eyelashes, or Cilm [Lat. equiv.] : rows of 
sbort, tliick hairs on free margins of lids, 
those of upper lid curving upward, those of 
lower downward: follicles he in connect" 
tissue upon cartilage ; sebaceous glands c 
neclcd with foliicles lubricate cilia. 

Muscles : orbicularis palpebrarum arises 
from int. angular process frontal, nasal process 
sup. maxillary in front of lachrymal groove. 
and ant. surface and borders lendo o 




fibres surround lids and orbits, spreading 
over temple and cheek. Palpebral portion, 
arising from tendo oculi, covers lids between 
subcutaneous areolar tissue and cartilage ; 
fibres unite by cellular raph6 at outer angle. 
some passing into est. canthal ligament and 
malar bone. Is sphincter of lids, palpebral 

fortion having involuntary action. Supplied 
y facial, supra-orbital and sup. maxiliary 
nerves, Tensor tarsi, or Horner's muscle, is 
part of orbicularis lying behind tendo oculi. 
Arises from upper ^d lachrymal crest, passes 
across sac and divides into two slips, one of 
which inserts into each cartilage near punctiim, 
some fibres surrounding canaliculi and some 
running along edge of lid to outer angle. 
Draws lid inward and presses puncta against 
globe ; supplied by facial nerve. Levator 
palpebra superioris arises from upper edge 
optic foramen, runs alongroof of orbit, and is 
inserted into fascia of upper iid around upper 
edge of cartilage. Raises lid ; supplied by 3d 
nerve. Organic muscular fibres, j-ajW-wand 
inferior palpebral muscles, exist in both lids 
between conjunctiva and cartilage. Supposed 
lo assist in exact closure of lids upon globe ; 
supplied by sympathetic nerves. 

Arteries of lids : principal branches from 

ophthalmic, run along ant. surfaces of car- 

ifJa^esnearfree edges of lids, fonningjiytcmr 

^nd t'rifrr/or tarsal arches ; fton\ tbese arches 

run vessels to skin, musclea, caxUU^es aiA 




conjunctiva ; I 

ant. temporal, lachrymal. 

facial. Veins empty into temporal and facial. 

Lymphatics empty into facial and sub- 
maxillary glands. 

Nerves ; trifacial to skin and conjunctiva; 
facial, 3d, and sympathetic, to muscles. 

CaRUNCUL.*. LaCHRVMALIS {Ijal. carun- 
cuia, a little puce 0/ Jiesh'\ ; small red body 
lying on semilunar fold in inner canthus : 
consists of 13-15 hair- follicles and sebace- 
ous glands, with connective tissue and fat : 
covered by mucous membrane and has few 
fine hairs on surface : attached to Tenon's 
capsule and rectus iniernus muscle by ten- 
dinous fibres, which fact explains sinking 
caruncle after division of muscle. 



LACHRYMAL 



Consists of secreting portion, lachryi 
gland, and accessory coajtmclival glaitds ; and 
conducting portion, canaliculi, sac, and naxal 
duel. 

Lachrymal gland : composed of (i) upper 
portion — shap'e of almond, lying in fossa at 
outer angle roof of orbit, attached to bone by 
tarso-orbital fascia, undersurface resting upon 
eyeball ; longest diameter, transverse, about | 
in. ; weight, 11 gr; (2} lower portion— %ro\x^ 
small glands arranged in row just above fornix 
conjunctiv;e. Ducts 6-ia in riMmbct, verj 
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minute, open in row at outer third up] 
reflection of conjunctiva. Vessels and ner 
enter gland at post, border. Secretion of' 
gland [ttars) consists of water, salt and albu- 
men ; is spread over ant, surface globe, which 
it lubricates, by winking of lids ; excess col- 
lects in lacus, nnd is forced into canaliculi by 
orbicularis and Horner's muscles, or flows 
over cheek. [Under ordinary circumstances 
tears evaporate, scarcely any passing into 
nose ; and they come mostly from conjunctiva, 
so that extirpation of lachrymal gland does 
not materially affect moisture of giobe.] 

Canaliculi (Lit. for liltU ckannels\ : two 
mucous canals {-), in. long and about ^ in. 
diameter, lined by pavement epithelium and 
enveloped by fibres of Homer's muscle : be- 
gin at puncta, run nearly horizontally, and 
open by common or separate orifices into 
outer wall lachrjmal sac behind palpebral 
ligament. Lachrymal sac; lies in upper 
end lajliryma'. canal between border of lach- 
rynial'Dmle and nasal process sup. maxillary , 
oval fong^attencd an tero -posteriorly, about 
S in. 'long and \9S\. wide. Larger port lies 
below level of Tower inner angle of orbit. 
Upper part [fundus) is crossed by tsusal lig- 
ament, extending about \ in, above it. Tran- 
sition from sac to duct sometimes direct, 
sometimes interrupted by folds of mucous 
membrane. A'asal dud : niTvs in. bony lach- 
'J cnnaJ, downward, bacV.*aTi, Mii cr^ 
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ward, curve varying in different subjects j 
i-J ill. long, about i in. diameter ; generall) 
opens in inferior meatus nose, just below 
attachment inf. turbinated bone, sometimes' 
lower : shape of opening varies with situation. 
Lined by thick mucous membrane covered 
with pavement and ciliated epithelium. En- 
closed by very vascular network connective- 
tissue and elastic fibres, and, external to 
this, tendinous sheath, strengthened above 
by off- shoots from post, surface palpebral 
ligament and sheath of Horner's muscle. 

Arteries and, nerves of lachrymal apparatus 
are small twigs from neighboring trunks. 
Gland receives lachrymal artery from oph- 
thalmic, and lachrymal nerve from 5th. 
Nerve governs secretion. [Hence flow (^H 
tears from mental states and from injury.] ^| 

SENILE CHANGES. ^1 

Are observed inmost of the tissues of the 
eye. The sclerotic presents calcareous de- 
posits, and a loss of elasticity favoring glau- 
coma. Cornea becomes smaller and thinner 
and loses tone ; elastic laminae become 
brittle and present warty elevations at mar- 
gins. After 50 (rarely before), arcus seniUs 
(Lat. for senile Strai], ai geronioxan [Gr. ytpai: 
old man, and mfni', iow], appears, as result of 
fatty degeneration ; begins on upper and 
lower margins in form of two ^upcr^cvs\. 




•appear ^'Unbet^^d bec^'^^cases ,„ i 





EXAMINATION OF THE EYE. 



and congested by crj-ing. or other causes, 
simply separating them with the thumb and 
finger of one hand will often cause their inner 
surfaces lo be well exposed. 

The examination of a child's ey& is often 
very difficult on account of fear, obstinacy, 
photophobia, spasm of the orbicularis, etc. 
The child's head should then be firmly held 
between the surgeon's knees (protected by a 
towel), while its body is laid across the iapof 
an attendant, who must also hold its hands 
•ind arms. The lids can then be separat- 
ed ljy the fingers, or, if not, the upper one 
can be raised bv an elevator. If tnis is not 
sufficient, or if the eye is drawn out of view 
by spasm of the superior rectus, tlie patient 
should be etheriied. It is always best to 
make a satisfactory examination at the out- 
set, no matter how difficult or inconvenient it 
may be lo do so. The elevator is sometimes 
required in other cases where there is great 
swelling or inflammation of the upper Via. 

When the fixint of the eyeball is rcrf, it is 
important lo know whether the congestion is 
superficial or deep. In the former case the 
redness will be conjunctival, and will be 
shown by a coarse network ol vessels running 
over the sclerotic, or by a more uniform red- 
ness which nearly conceals all the white part 
of ihe^lohe. If the congestion and swelling 
src no! very great, the edge of the lower lid 
gW^Mgwat the globe bj theff' ■*™'-*- 
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be seen to move the vessels over the sclerotic, 
and to press the blood out of them. The in- 
ner surfaces of the lids will be congested also, 
ami there will be a mucous or mueo-purulent 
discharge, probably without much photopho- 
bia, In deep congestion [ciliary congisliok), 
tliere is a rosy zone of fine straight vessels n 
dialing from the edge of the cornea ; they ai 
immovable, and can be seen by close inspecrJj 
tion to lie beneath the conjunctiva in t"-^^™ 
sclerotic. With this form of congestion, i 
though it may be very slight, there will i 
ally be found pain, dread of light, and a |. . 
(use flow of hot tears. This group of sympi 
toms constitutes ciliary irritation, and il 
dicales an affection of the cornea, oi 
of the deeper tissues. Of course 
kinds of congestion areoften found ci 
When the exit of the venous blood from tl 
interior of the eye is impeded, large, dari<J 
tortuous veins may appear running over th* 
sclerolic, which they penetrate near the edge 
of the cornea. In certain cases of inflamma- 
tion, it is important to know whether there is 
tenderness in the ciliary region — the region 
immediately surrounding the edge of the cor- 
nea, To iest this point, have the patient look 
downward or upward, and make gentle press- 
HW over this region with the tips of the lore- 
Wgers placed against the lid. (See p. 45.) 

Oblique illumination is very useful for Bt" 
amining the cornea, anterior chambet. \- 



bi) to one side sna somewhaf Jh'lH 
eye examined, on a level wilh it am 
feet off. The observer's eye shoula 

Cath of the reflected rays. By ni 
;tis, the cone of liglit may be nj^ 
erse all [larts of the corner, etc, TH 
ances can be mag'iiilied by laokiiH 
anotlier strong convex lens held 4 
front of the examined eye. 4 

The shape and movements of d 
should be carefully noted. The { 
best observed bv excluding the I 
with a handkercliief, and then d 
shading and uncovering the exan 
with the hand. The pupil should 
promptly when exposed to a bright'l 
dilate more slowly when shaded — 4 
taiiiing its circular shape. If iniM 
adliesions between the iris and ill 
suspected, the use of a solution cJ 
fviifp n, 67.^ wi ll decide the queslioq 
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46 RANGE OF ACCOMMODATION. 

at loo ft,, No. 20 at 20 ft., etc. It is custc 
an* to test the acuteness of vision at a ( 

d 
tance of 20 feet The formula is V = -=-, 

which d equals distance at which letters 
seen, and D distance at which they ou 
to be seen. Thus, if type No. 20 is seer 

20 ft. V=— , or I, the normal standard. 
20 

20 
tvpe No, 50 is seen only at 20 ft. V= — . 
•' 50 

Ko. 100 is seen only at 5 ft. V=— — .etc. ! 

^ 100 

the illiterate, fiijures, constructed on sa 
principle, are used. When V is so redu 
t-v\t type cannot be read, it is tested by 
abiiiiv to count Hna^crs, The distance 
which nni^rs can be counted is noted. Th 
V ■= tini^rrs at 2 ft., etc. If this cannot be do 
thore may still be perception of light — qUi 
A?/;:v wHen there is some perception of fa 
anvl outline, ox quantitative when only difl 
enoe bet wo<m\ liofht and dark is appreciated. 
then^ is a refractive ilefect it should be neuti 
i*t\l by s;la:ises to obtain the full value of \ 

The raHi^e (or po^.oer) of accommodati 

- ., expresses eye's power to adjust itself 
.'f 

f/At*tyvnt ray's, such as come from tv^ax 
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jecls. It is found by formula -— = -^ ~ 

in which P equals distance of nearest point 
(fi) of distinct vision, and R distance of far- 
thest point (r). It is reallj represented by 
that convex lens which, if"^ placed at nodal 
point of eye, would give to rays coming from 
^ a direction as if they came from r. For 
determining^ and r it is customary to use 
Snellen's or Jaeger's test-types, selecting the 
smallestthat can be distinctly seen. Although 
all rays which strike the eye are really diver- 
gent, those coming from an object 2o feet or 
more distant are regarded as practically par- 
allel, and such a distance is called infinite. 
An eye which sees with perfect distinctness 
at 20 feet or more is said to nave its far-point 
in infinity. An emmetropic ^ys when at rest 
is adjusted for parallel rays ; its far -point lies 

in infinity, ~ =-i.. If it can still ■ 

«nctly to within a distance of 6 inc 

near point lies at 6 inches, and -^= -p- —■=:•' 
' A 6 °* 

3;^, or a convex lens of 6 inches focus. The 
accommodative power of such an eye is 
always expressed simply by -^. A hyper- 
metropic eye may also see distinctly 




OF ACCOilMODATlON, 



infinite distance, but only by exercising a part 
of hs accommodation ; for nea.r objects it must 
use m«rt acci>mmodati(»i than llie emmetro- 
pic cvc ; its toUl accommoilalive power is 
espresscd by -^plii the amount of hyper- 
n>ctri>pia. Thus, if H=:^ and the nearpoint 
l«.i8tad,^-l- = i + i=l. Inimy. 

opic eye the far-point corresponds to the my- 
opia; ibe eye «//■«/ is adjusted for divergent 
nrp\ for near objects it uses Uss accoi 
dation than ihc emmetropic eye. and i 



Thus, in the 3 eitamples 



We distinguish ; (1) The absolute range. --- , 
where one eye is used. (;) The binocular 
; used. (3) 

The relative range, -^, or the range cam- 
manded while the convergence of the visual 
lii'.^s remain^ uualteredi cmbtaciog (jfj ihe 
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positive part, lying within the point of con- 
vergence, and {b) the «if^«/iW part, lying be- 
yond the point of convergence. To test the 
relative range, we may place the object at a 
definite distance, say 12", and find through 
what convex and concave glasses it can still 
be clearly seen. The glasses alter the accom- 
modation without affecting the convergence 
— the convex measuring the negative part of 
the relative range, and the concave the posi- 
tive part, or the accommodative force held in 
reserve. To do near work comlorlably, the 
positive part should be to the negative as 3 



» of a 
n Ihef 



of distinct vision. Thus, if r lies at 30" and 
p at s", the region is 25". With the same 
range the region may vary greatly, (Vid, 
p. 48; 

Rejraclion of Ike Eyt.—-^o determine this, 
it is necessary to have a case of trial g'lasses, 
comprisine; convex and concave spherical and 
cylindrical lenses. The rays of light are ren- 
dered convergent by the convex, and diver- 
gent by the concave spherical glasses. The 
cylindric lenses act like corresponding spheri- 
cal glasses in one meridian, and like plane 
glasses (not bending the rays at all) in the 
meridian at right angles to this. The latter 
19 called the axis of the glass. The strength 
of a lens is expressed % a fraction, whos 
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RumerstoT is one. and whose denominatoi' is 
the tbcal length of the lens in inches; thej*/«J 
sign he'iag prefixed to the convex, and the 
mimmi sign to the concave. Thus + J repre- 
sents * conre* lens of 6f' focus ; — J a concave 
lens of 6" focus. {See p. 245.) Cylindric lenses 
»re designated in the same way, with the ad- 
dition ofa f placed after the fraction. Each 
eye should be tested separately, the other be- 
ing shaded with a screen without making any 
pressure upon it. If the patient has normal 
acuteness of vision not improved by convex 
or concave glasses, he may oe assumed to be 
tmmelr«fiic. If vision is below normal, and 
improved by concave glasses, he is probably 
myefiic, and the glass which gives him the 
best vision expresses approximately the degree 
of his M. Ii he sees best through convex 
glasses he is hypermeirnpic, and the glass 
which affords the most acute vision expresses 
approximately his manifest hypermetrepiaj 
a part of the defect, called latent hyperme- 
tropia, being almost always concealed by the 
habitual use of the accommodation. Some- 
times the whole H. is latent ; the patient may 
have normal acUtencss of vision and reject 
all glasses, or he may even appear to see 
better through concave glasses, so exalted is 
the action of the ciliary muscle. Latent H. 
may always be made manifest bv applying a 
solulion of atropia (4 grs. to j i.), several 
times before the examination •, it touy b.\w W 



FIELD OF VISION. JI 

rfetecled with the ophthalmoscope. Where 
vision is nt)t much improved b)[ glasses, or 
the patient is uncertain m his choice of them. 
or miscalls many of the letters, asiigmalism . 
is to be suspected. Very often the sig'ht can- 
not be raised to the normal standard with 
any glass, and then amblyopia is associated 
with the other conditions. {Vide Diseases of 
Refraction.) 

Field of Vision is bounded by the most ec- 
centric points which can he perceived while 
visual line remains fixed upon a central point ; 
it comprises the parts seen indinciiy. around 
the central object seen directly. To test it, 
place patient about 13" from a blackboard, 
and have him direct the eye to be examined 
(the other one being covered) toward a small 
dot or cross marked in centre of board. Take 
a piece of chalk fastened to the end of a stick, 
and advance it slowly from edge of board, 
and mark spot where it is first seen — not as 
ekalk, but merely as something white com- 
ing towards the eye. Repeat this in every 
direction and join the marks by a line. This 
maps out the quantitative field. By mark- 
ing in the same way the points wl\ere the 
patient can first recognize the aiijiroaching 
object,— as, for instance, to count fingers — 




yiELD OF VISION. 

ana yellow the next. It is essinlia! in thest 

tests that the patient keep kis eye fixed upOK 
the central dot during the whole e.xamina- 

Jion. If vision is reduced to perception of 
liglit, the patient is made %a keep his eye lU- 
recicd straight forward, and a lighted candle 
is used in the same way as the chalk, to de- 
termine the limits of the field. The candle 
should be shaded with the hand when carried 
from one point to another, so that the patient 
will not know from what direction to expect 
its appearance A convenient and rapid way 
of testing the field is as foliows : Place your- 
self a ft. from the patient, with your eye on a 
level with his, and directly in front of it; if 
testijig his right eye, for example, have him 
look steadily with this into your left eye, the 
other eye of each being closed ; then, by using 
the test object midway between — that is, a 
foot trom each — you can map out the patient's 
field, and at the same lime compare it with 
your oivn. which is supposed to be normal. 

The field may be concentrically or irregu- 
larly contracted, or interrupted by scotomata 
[Gr. rfnoroS, darknissl or blind-spots. To 
test for scotomata, carry the object from va- 
rious parts of the periphery of the fidd quite 
up to its centre, and observe whether there 
are areas where it is indistinct, or where it 
disappears from view altogether. Sometimes 

iJie right or left half of each field is wanting — 
. •i&Me'aymous or eguilateral kemiopia ^A. 



PERCEPTION OF COLORS. S3 

^111, half, and o^iE, vision]. Sometimes the 
outer half of each field is lacking — temporal 
hemiopia. Sometimes the inner half — nasal 
hemiopia. In the normal field there is always 
a blind-spot, corresponding' to the optic disc, 
whose fibres are insensible to light. This is 
called the blind-spot of Mariotte, after the 
man who first described it. [Mariotte : 
France, i;ih century,] Under ordinary cir- 
cumstances it is not noticed, and occasions no 
inconvenience. Each point of the field cor- 
responds to an opposite part of the retina. 
There are various instruments {perimeUrs) 
for measuring the field, and maps for record- 
ing it. 

The perception of colors may he defective 
congenitally or from disease. It is best tested 
by worsteds, representing the ordinary pri- 
mary colors and their different shades, A 
skein of worsted rejiresenting one of the pri- 
mary colors — ^for instance, green^\& laid 
out, and the patient is directed to put beside 
It all the samples which seem to him to be of 
the same color. The other primary colors are 
used in the same way. Tests which simply 
require the patient to name tlie colors are not 
considered reliable, for the reason that the 
color-blind learn to name colors correctly 
from the intensity of their illumination, etc. 
The worsted-test is known as Holmgren's, 
[Prof. Holmgren, 19th cent., Sweden.] "'* ' 
p. i7'0 



apeC wlihc:. -' .-.l fixation; 
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H»vii^ exatttincd CAch pye separately, ii is 
iccssoTT CO tidd whetticr inc two eyes work 
in haxmcwt. To ilo ibis it is essential to un- 
dentand tne significance of diplopia, and the 
Kttoo of pfism& 

Dtpiafit* [Ji>;iao^ dauhh. and ot'i. 
vtskm], *r deuUt visi,>n. If both visual 
lines are not fixed upon the object, the im- 
ages arc formed on diiferent parts of the 
Two rctinK and there is liiplopui. or double 
rision. For example, if the right visual line 
is fixed upon object, while the left is devia- 
ted inward, the latter's image falls upon a 
part of the retina insUU of the yellow spol, 
and is projected to the outer side in the field, 
so that it is seen on the left side o( tlie other 
image. This is kontiinyinovi diplopia, 
each eye seeing its image on the correspond- 
ing side. If one eye deviates outward, con- 
ditions are reversed, and there is crossed di- 
jVfi^/a, right image belonging to left eye, 
I ^^fsftff va-ta. if one eye tuvus oyvtasiiiM. 
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image appears beneath that of other, etc. In 
short, double image always appears in direc- 
tion opposite to that in which eye deviates. 
The images may be parallel or inclined te 
one another. Image of deviated eye is called 
falst, that of normally-directed eye being /?-H£ 
one. False image is fainter from being formed 
on a part of retina outside of macula, and 
therefore less sensitive. When images stand 
near together, false one is very distinct, and 
causes intense discomfort— when far apart, 
it is fainter and produces little or no annoy- 
ance, as patient soon ceases to notice it. A 
slip of red glass may be held before one eye 
to color one of the images, and so aid patient 
in distinguishing them. Flame of candle is 
one of the best test-objects. Diplopia may 
be constant, when there is fixed squint; or 
may oidy appear when eye is moved in cer- 
tain directions, as when there is only slight 
inefiiciency of a single muscle. Slightest form 
(d'it is where images are super-imposed and 
object appears surrounded by a halo. In 
certain refractive defects there may be two 
or more images formed in a single eye— caus- 
ing monocular diplopia oz polyopia. 

Prisms. — A prism bends the raysof light in 
the direction of its base, according to size of 
its angle. If, while regarding an object, a 
prism is placed before one eye with its base 
Uiwjrd, tjie rays from object will be deviated 
inwErd and image will be formed c 
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atrcngest This fact is made use of in prism- 
test for power of internal recti. 

To eiairame the acliono/ the muscks, patient 
may be directed to look at a pencil and to 
fbilow it with both eyes, without moving his 
head, while il is carried slowly in various 
directions through his circle of vision. If a 
muscle is inefficient, eye may often be seen to 
waver and lag behind its fellow when turned 
in direction of such muscle's action. For 
example, if right externus is weak, when 
pencil is moved to patient's right side the left 
eye will follow it, but right will not, or will do 
BO in uncertain, faltering manner. The inter- 
nal recti should be carefullv tested as to their 
converging power : ( i ) Patient may look at 
pencil with both eyes while it is gradually 
advanced to within 4 or 5 inches, surgeon 
observing whether theyremain fixed upon it or 
deviate outward. { 2 ) While both eyes are 
fixed upon pencil, one may be covered by 
hand so as to exclude it from vision but still 
allow of its being watched : if its inttmus 
is weak it may be seen to roll outward as 
soon as its visual sensation is thus cut off. ( 3 ) 
Draw a fine vertical line upon piece of white 
paper and in middle of hne make around, 
black dot J inch in diameter. Let patient hold 
ihis at his ordinary reading distance and 
it it, while a prism of 12", base upward 
mward, is held before one eye. Two 
a abovff other, will then be seen^- 
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mascles are normnl, dots will be on same\er- 
tical line : if the inkriii are weak they "ill 
be separated laterally and crossed, that of 
nght eye being on left side, and mceversa : 
"• latter ease, by placing other prisms- 
base inward — before eye, the dots maybe 
brought into same vertical line ; and strength 
o' prism required for this measures devia- 
tion ( or ivcakness of interni ) which was pres- 
ent. If images are separated laterally, and 
homonymous, it' shows deficient action of 
sxIcTHi ; prisms placed base outward before 
eye will bring them into snme vertical line ; 
pnsm required measuring the muscular weak- 
ness. Candle may be used instead of dot. 
Most couamon defect of muscular equilibrium 
is ordinary squint, which is generally dis- 
covered at a glance. (Vide Slrabismus.) 
Other defects often so slight as to be very 
difficult of detection. 

Sinocvlar vision. [Lat. bis, twofold, and 
eculus, eye.\ Important to know whetherthis 
exists. Simple test is to hold pencil midway 
between eye and print, while reading, li 
there is binocular vision, pencil will not inter- 
ff re with view of any part of page ; but if only 
one eye is used, the pencil will obscure view 
just m proportion to its sise. Or, both eyes 
being open, hold a prism, base upward or 
downward before one eye. and if diplopia ap- 
pears, this proves the existence of binocular 
vision Some eyes become so d\ftc-!ttvA 
through disease, or are oi sudi d\e«T=vvr. t.Q(v- 
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straction congenitally, as to be independei 
organs, binacular vision having ceased i" 
never having existed, 

THE OPHTHALMOSCOPE. 

When light enters eye, part is absorbs 
and part reflected outward again through tl 
pupil. The reflected rays retrace precisely 
the course by which they enter. To see fun- 
dus, observer's eye must be placed in path of 
these rays, without intercepting the source 
of light. Ordinarily this would be impossi- 
ble. The difficulty is overcome by the Opt ' 
thaltnoscope [Gr. oqiSdXao^, eye, and Gxi 
jceoj, to look\ invented by Hetmholtz, iBsf," 
which consists essentially of a small plane of 
concave mirror with a minute central perfo- 
ration. Many modiflcations of the instru- 
tnent have been made, best one being' that of 
Dr. Loring, of New York. Examination 
should be made in dark room, with bright, 
Steady light placed at side of patient's head 
corresponding with eye to be observed, on 
a level with Tatter and a little behind it, so 
that it will be in shadow. Light is received 
upon mirror and reflected thence into ob- 
served eye. Mirror thus becomes a source 
of l!ght, and observer's eye placed behind 
dte perforation can he directly in path of rays- 
nfiected from fundus of eye observed. "-— "^ 
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may be dilated, if necessary, by a weak sol. 
atropia (gr. j. to J viij.). Two methods of ex- 
amination ; the indirect (or inverted image), 
and the direct (or erect image). In former, 
the surgeon holds mirror close before his eye 
and illuminates eye observed from distance of 
about 12": with the other hand a i\ inch 
biconvex object-lens is held vertically before 
observed eye so that pupil lies about in its 
focus ; lens may be steadied by resting a fin- 
ger against patient's forehead, and another 
finger may be used to raise upper lid if re- 
auired. An enlarged, inverted image of fun- 
dus is thus formed between lens and observ- 
er ; image may be further magnified by using 
a weaker object-lens (3^-4' ), or by placing an 
8-10" convex lens behind mirror. Optic disc 
is best brought into view when patient directs 
his eye a little toward nasal side of centre ; 
the macula, when he looks straight ahead. 
In direct method no object-lens is used, and 
observer approaches to within i or 2 inches, 
using eye corresponding to the one he exam- 
ines, and relaxing his accommodation as if he 
were looking into infinite distance. Image is 
erect, and apparently ^<?^z«^ patient's eye ; it 
is larjger than inverted image, but field of vi- 
sion is smaller, direct method being prefera- 
ble for minute and accurate examination of 
details, the indirect for a general survey of 
whole fundus. 
In examining an eye wilVv opW\3^3\vcvo^Q,Q^^^ 
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the media should be first observed from a d' 
tance of i2-i8". If observed eye ismoved 
aildireclions, and especially if pupil is dilatetf' 
also, no opacity of media need escape detec- 
tion. For detecting very minute opacities, a 
magnifying glass of 3 or 4 inches focus may 
be used behind the ophthalmoscopic mirror, 
taking care to have the part examined about 
at the focus of the glass. With the ophthaj- 
moscope, opacities of the media usually aj'* 
pear black against a red background, whi 
by oblique illumination they have a grayial*^ 
aspect. 

If the media are clear, the pupil is filled by 
a brilliant yellowish-red reflex from the retr 
naland choroidal vessels, more or less modi 
ficd by the amount of pigment present. Ap- 
pearances of fundus vary greatly within- 
limits of health. Optic papilla {vuie p. 61 

fenerally appears as round or vertic ally-ova] 
isc, about! m. £0 inner side of posterior poiej 
slightly prominent, of yellowish- white coloT 
(most marked on inner naif), often borderei' 
\^ pigment and by whitish connective-tissui . 
nng, and marked by white strise from trabe- 
^z of lamina cribrosa. Central vessels 
radiate from its centre into retina (jiitie p. 21), 
arteries of bright color and straight course, 
with light streak along centre ; veins larger, 
dsrlcer, and more tortuous. Venous pHlsa' 
Ucn appears on disc, or, if not, is easily pr"" 
duced by slight pressure upon globe. Ar{ 
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t fMltmtifjt not otwervable In normal 
lea. Near centre of disc is white, glisten- 
wpkysi^e^altK£a%'ttlioit, generally small 
T ilulluw. wi(h sloping edges over which 
Bcb are seen to dip ; sometimes it is large 
r has sharp edges. Retina is loo Irans- 
■ cnt to be easily seen ; seen best in dark 
>. especially in those of negroes, where it 
y appear as grayish iilm. Maculu Itttea 
hould befoundldiameters of papilla to outer 
ne, and on level with Its lower half; 
it appears as roundish spot, more deeply 
colored than rest of fundus, with a bright 
yellow spot. tXe fevra centralis, in its cen- 
tre. The region is marked by an absence of 
blooJ -vessels. The pigmented cells may be 
seen as small dots nniformly studding' Ihe 
fundus, and giving it a siranular appearance. 
In light eyes vessels of choroidal stroma may 
be seen as bright red bands enclosing inter- 
vascular spaces, and even finer vessels and 
venae vorttcoss may appear. In dark eyes 
choroidal vessels may be completely hidden, 
and fiindus may have mosaic appearance 
from abundance of pigment 

In what has been said of direct methnd it is 
assumed that eyes of both patient and observ- 
er are emmetropic, and wilh accommodation 
relaxed— that is, adjusted for parallel rays. 
Then, rays which emei^e from jlluminaled 
fundus o/pHlien['s eye and enter observer's 
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image, although object is but two or three 
inches away. If eye observed is not in con- 
dition assumed, direction of the rays is altered 
accordingly, and image naturally indistinct. 
In myopia, emerging rays are convergent : a 
concave glass must be placed hehind hole in 
mirror to render them parallel btfore enter- 
ing observer's eye, in order to give him a 
clear image. In hypermetropia a convex 
glass tnust be similarly used. Glasses thus 
required to give clear image — that is, to ren- 
der rays parallel, as in emmelropi.i, become 
also a measure of existing deparlure from 
emmetropia, or of the reSactive -defect. If 
observer is not emmetropic, he can correct 
his defect by proper glass, and then proceed 
as if he were an emmetrope. If he cannot 
fuliy relax his accommodation, he is practi- 
cally myopic to amount used — that is, his eye 
is adjusted for divergent rays. The amount 
»sed is generally the same, anil can be found 
by experiment. Having found this, observer 
snould proceed as if he had myopi.i of that 
degree. In making calculations, observer's 
defect must always be allowed for. 

Such, in brief, are the principles on which 
direct method becomes so useful for measur- 
ing refraction of observed eye. It is valuable 
aid to other means, not substitute for them. 
This method also used for making measure- 
ments iii depths of fundus, ss of inft:iniraaiory 
nrellings, tumors, etc., on principie \\%a.i. ■>• 




certain refraclion corresponds to a certain 
length of antero-posterior axis. For full ei- 
planaiion of whole subject see Mavtkntr's 
I^krbuch OphthahtwscopU, chap. vi. ; also 
" DeUrmination of the Refraclioti of the 
Eye wilh the Ophtkahnoscepe" by Dr. 
LorinE. Dr, Loring's Ophthalmoscope is 
furnisned with n circular metal disc con- 
taining small convex and concave lenses, 
running from tlie weakest to the strongest 
numbera. The disc fits upon back of mir- 
i' 'jtftr ; and by rotating it, any glass require^l 
■^■nbe brought opposite the sight-hole. '^^M 

^^^F THEKAPEUTICS OF THE EYX. ^^H 

Comprise both local nnd general means- 
Latter very important. Many ocular diseases 
result from syphilis, rheumatism, Bright's dis- 
ease, gout, etc., and will not recover without 
appropriate general medication. Sur^on's 
hands and instrumenis should be scrupu- 
lously clean, and never carried from one eye 
to another without washing. Rags and 
brushes used on one eye should never touch 
another. Poultices are a very common ap- 
plication among those who prescribe for 
themselves, and are almost always injurious. 
As a rule, they should be avoided. Lead-lo- 
tions are dangerous, as. in ulcerative diseases 
afthe cornea, they maybe ilep(iai\£daa\i\=oi.u.- 
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n the cornea! tissue, rorniifig I 
Cleanliness ; good hygiene ; T 
)i(lanee of brigTit light, wind. 1 
,, are prtacriptions of almost 
ition m ocular diseases, 
ons the mercury is ol 
ion to secure a rnpid effect, 
ised as in disorders of other 
parts of the body. The following iorai meas- 

The protective or compress bandage : Used 
lo exclude eye from injurious influences, to 
support ami keep it at rest. To apply it. lay 
small piece of soft linen over the closed lids, 
and upon this spread charpie or collcin enough 
to fill the orbital hollow, regulaling amount 
according 10 object in view, and being cireful 
to distribute it in such way that its prctvsure 
will be uniform. This is held in place hyllan- 
nel roller, ij inches wide, applied by alter- 
Baling turns, first around forehead and then 
down under occiput and over eye, and fast- 
ened securely by pins. 
£ye-shades! Often used as protection from 
' '. and wind. Best made of thick paper or 
eboard covered with black or blue silk 
fastened by tape running around head. 
FroUclivf spectacles : These are of various 
se with wire sides which exclude 
nd keep the eye confined in an 
•^iK^rc oi its own exhalations are objec- 
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eSecis appear in few minutes and last several 
(lays. It acts on the peripheral endsoflhe 
nerves, paralj/zing the filaments of the oculo- 
motor and siimufating those of the sympa- 
thetic (?). Pupil first liilales, and then ac- 
commodation gradually becomes paralyzed, 
Form employed is soHilion of 1-4 gre. la 
water Ji., and this is sufficient for all ordinary 
use. Very weak solution (gr. i to gi.) dilates 
pupil without much«Hecton accommodaUon, 
and is thus useful for making ophthalmo- 
scopic examinnlioti. Alropinizerl gelatine 
and paper are sold, and are very convenient 
Patient should always be told beforehand of 
effects of drug, else he will be frightened and 
accuse surgeon of " putting out his eyes." 
In some cases atropine has poisonous eflect, 
shown by increase of inflammation, pain, irri- 
tation of lids and conjunctiva, eczemaious 
eruption, etc., and has to be discontinued, 
(i gr. sulph. iinc added to each ounce of sol. 
win often prevent this,) Its locnl nse often 
causes unpleasant feeling of dryness and con- 
striction about the throat. Very rarely it 
causes alarming symptoms of belladonna 
poisoning. Morphine is proper antidote. 

■Duioiiine (ihe active principle of Dubojsia 
myoporoitles) produces l)ie same effects as 
atropine, but acts more powerfully. It is 
Usecl in solutions of tiie same strengtli as at- 
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are of more limited application. Calabar 
bean is a t)'pe. It contracts the pupil and 
causes spasm of ciliary muscle. It will over- 
come weak sot. atropine, but not a strong 
one. and its effects are brief. Sulphate of 
pkysosUgniinesnA.suiphate 0/ eserini: — both 
alkaloids of calabar bean— are the myotics 
most commonly employed. Eserine is usefuL 
in much the same cases as atropine, except^ 
jng iritis, and sometimes agrees where a' 
pine does not. It is said to contract the 1 
Sds, to lower the intra-ocular pressure, . 
to lessen diapedeais. (Vide Glaucoma.) 
i irritation. Both 




and phvsosligmine have been highly 
inenacd for suppurative diseases oft 
Dea. 

Pilocarpine (the active princi 
raKdi) is similar to eserine in 
the eye, but is not so useful. Used hyi . 
dermically (hydrochlorate of pilocarpine, dostf 
i lo i gr.), as an alterative and absorbent, it 
is thought to act favorably in episcleritis, 
and for clearing up vitreous opacities. Used 
in this way it sometimes nronuces alarming 
prostration, accompanied by vertigo, nausea,, 
and vomiting. It also causes sweatinj 
v«tion, and lachrymation. 

Eserine, phvsostigmine, and pilocarpi) 
are Used locally in solutions of i to 4 grains 
to the ounce. Atropinized and caiabaristi 
gtlfitine discs are sold in the shops, 




^ ASmiNGCXTS. 

>rdi«aji, mitH*gfmls. mmtl eausticsj H- 

nm- Aa tJ eai^mut.- applied bv (lusting it 
■•• n« iran c^wdVtuir brush while uds 
M* hod ifan bj; faigcrs. Brush should not 
nac^ qrc wm) po w der should be fine and nQl 
' " '-a It fonn lumps, and cause 



kWT. or «i mcmIt 4^ nsf (each ^t. i-io (o 
3<\, nlthf^X tfHmmim *md gtycerine ; ap- 
gjfail «ft waer sariace dT lia by brush, or 
WkA sf«falL u»d S|ire3il orer globe by Uds. 
Ala* ^f fc d 10 e^e$ of Ikls for blepharitis, 

Oj tuft vt t»i^i*lf ffc»pptr {plut'Stotu) 
nmt ^^^JtaM. c«l into smooth and convenient 
b««; afmtipt^M smiikAlt ccfper. nitraU 
tt^tA md aAum m^uUed hate sluhi [lafiis 
m U*i }i ■li giW or s^dstiik Mitrate of 
aitnr: sR >M*al to palpebnl conjunctiva 

JMW^KU «r»»* ^ WA-/r (gT. i-^toSi.] 
*R affiwd to palpetnl conjuncuva with 
hnsK^'x- lOHtiM woond on stick. After mak- 
i«( Wft ftstra^^cat or caustic application, it is 
O0ki^>aiT*°Mrt^offitiesuK;icr treated, with 

%ltK.U 'n a'rr. cr. i:i [he case W nitrate of sil- 

n o:\ler to neutral- 



■ilrJv. 



often 




those of sulphate 
(gr. i-2tofi.). 

For bathing' the eyes, a solution of salt atii^ 
water, ov of borax aiid water (3 i. to Oi.), f " 
very useful. 

Where there are irritating discharges 
slicking together of lids, simple cerate, v 
line, etc.. are given, to be smeared alonal 
edges of lids. 

Other applications, which have not h 
mentioned nere, are used by different : 
geons. 

E-xclusion from light. The amount of 
light to be allowed to a case of opiithalmic 
disease is often an embarrassing question. 
Many patients shrink from the liglit, when to 
indulge their propensity would be ruinous. 
The tendency of the laily is toward too much 
CKlusion, As a general rule, the more light 
and fresh air, consistent with safety, the bet- 
ter for the c;-- 
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The following are the principal operations 
performed. The lids are held apart, wh " 
necessary, bj" a sprhiii-specvluv*, and i 
^eball ke])t m position by Si.fixation-forr-- 



W entered perpendicularly, so as to di' 
■ by shortest route and not run bel 
I laminEe. When poini of instrumen 
I tered ant. charnber, it should be tu 
I ward, and carefully watched lest it v 
I or lens. Incisions in ciliary region 

avoided, on account of risk of syu 

I ophthalmia. Blood-clots, etc. best 

from incision on front of eye, by ge 

bing lids over it ; or by fine forceps. 

Pi2racifnleiis of cornea : perfoi 

■ipossing' needle, or blade of ir)i 

tknife, through cornea near ms 

Klllowing aqueous humor to drain c 

Bdftlongside of instrument. In this, and! 

■epcraiions where anterior chamber i! 

■^ loo rapid escape of fluid must be 

Whrough fear of prolapse of iris, : — ■* 

Bious shock which results from __ 

B^minution of Jntra-ocutar teii^oft..| 
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hcision may be kept open by passing fine 

Erobe through it every day or two, ana ocu- 
ir tension so kept down until process of 
repair begins. Tliis operation Is done also 
for corneal abscess. 

Trephining of cornea [Bowman, London, 
I872J is done by an instrument specially de- 
signed for the purpose. A circular disc of 
corneal tissue is remo\fed, Desceniefs mem- 
brane being generally left behind, if possible. 

Irideclomy [Gr. ipii, and exrofit/, cutting 
out]. [Done by Wenzel, in 1780.] The'iri- 
(leclomy-knife is entered tlirough cornea near 
its edge, carried on until incision is of desired 
length, and then withdrawn. Iris-forceps then 
passed through incision, made to grasp iris 
and draw it out. when desired amount is cut 
otf by scissors dose to lips of wound. 

fridoticsis [Gr. ipiS, and Ssax. to bind]. 
IridenkUisis [Gr. ipi% and eyHXeim, to in- 
elude]. A small Iridectomy -incision is made, 
and over this is laid loop of fine sillc Iris is 
caught by blunt hook and puUsd out through 
incision and loop. Ends of latter then pulled 
and tied. Tissue thus strangulated drops off 
in 24-48 hrs, ^nerally. Sometimes no loop 
is used, iris being merely left caught between 
lips of wound. Operation now seldom per- 
fomicKl. Praposed by Critcheit. 

Irid0to"ty [Gr. ipiS, and roiii?, sectiony, 
or Iritomy. [Done by Cheselden, England, 
1728.J Done chiefly where iris has famcsl 
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adhesions to cornea or lens, and pu 
closed by inflammatory deposit. The i 
of the operation is to make a slit In thi 
with the hope that its edges will retract, 
iri:; a permanent opening to serve as a 
l>a|iil. Sometimea the slit is made sim] 
,1 knife passed through the cornea ant 
Special instruments have been devised f 
operation, such as the scissors of J 
Wecker [Paris, 19th cent.]. 

Corelysis [Gr. xop?/, pupil, and / 
liwiiit^]. [Wenzel,] Performed to bre 
adhesions which have formed between lii 
and Ihe capsule of the lens. An openi 
made near corneal margin, a little to oni 
of adhesion which it is proposed to lo 
Ulunt, flattened hook then passed in 
iii.^de to tear through attachment. (Si 
fidd's method.) Or, an incision having 
made near the edge of the cornea, the i 
Urjisped. by a pair of curved forceps, nea 
udhesion, which is then laoaened by tra 
ni:ide toward the periphery. (Pjssa\ 
meliiod.) 
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A't-ra/f/ivxis [xepai, cornia. and vt. 
.■ /•Mtii/un], DisirissiKii, or solution of. 
.„/. [C,.nradi,Germanv,i79M Appli, 
ily (11 soil C.il.iracts. Consists in lacer 
IcrioT caivilite by fine nced\e v^^w 




absorbed. Operation generally has 
peated several limes, Best to laceraie cap- 
sule and lens very slightly, especially at first 
sitting, else great sweTling of lens-matter may 
result, causing injurious pressure. Pupil 
rfiould be dilated with atropine before opera- 
tion. Soft cataracts also removed througli 
iinear inftsioit made at edge of cornea ; may 
escape spontaneously as soon as wiiund is 
completed, or require to be coaxed out in 
same manner as tiard cataracts, or to be re- 
moved by curttte. When there is great 
swelling of lens after keratonyxis, it should be 
evacuated at once through a linear incision. 
Soft cataracts are sometimes evacuated by 
SKciion. A suction -instrument has been de- 
vised for this purpose, which can be passed 
through a small opening In the cornea. 

TAe optration of Extraction is designed 
for the removal of hard cataracts. It has 
completely supplanted the old and danger- 
ous operation of reclination or couching, by 
which ihe lens was pushed down into the vit- 
reous humor and left there. The chief credit 



of introducing extraction is given to Jacques 
Dariel [France, 174.5], although others had 
performed the operation before. 

Flap-extraction is performed by a section 
made either upward or downward at marg^tv 
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f,.^':"'y^''s .^ 't esci^^s foi;^^^ opposite % 

•s usuali-V'^Xf "ess oUh^}^ rei,J "'an in the 
J'^^.Poin't o'Tj'^^Wd'**/ lens, "^^[^jed by the 

"s centra ^^« of the^^*^ the ^", ^ (« G^raW^ 

°PP.°^'te sTd^* '^ corre^ the "ntew"'^ ^"ove 

"■'"' the ,^ • • The fi P°'»clino- *^r'or chatn- 

"'^"•d to?va^^^'«t Of ^fi'^t pu„-tP°'".t on the 

"'« 'nner ?/? »»»« cemr ^"'•"^ dir"'? if made 

possible/ Z^f the xv„? «f the S^ ^'"^n- 

counter -^fter o^ ^^^Und nia„,P"Pi', so that 

'"••"ed lV'''^tUre"?KP'^«n J"th^ ^ ^^ large i' 
^y a sawin^ltiely^' tl^e edfe ''oV ""^*"re"L,d 

r^'-^'»i a^h"^««o?^!f ^f and fonv'. !5"'l"^^ 
'"argin. ^ It-out at .?*«le to cut ; *''^' and, 
«c,sed. ^, piece t^e "Pper srll' '^*y »« 

^J'an • /''"'^'er^Mps^'eis j-^ drawn on/, ^ 
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fetipped forward into the track of the wound, 
generally by pressure with tlie curette at the 
opposite corneal margin ; then, by gently 
sliding the curette over the cornea, the lens 
is forced out. The incision is made either 
upward or downwaxd. 

LiebreicKs operation [Lubreich , Landen. 
lath cent.]. Incision is made with narrow- 
biaded knife, is more transverse than in 
Graefe's operation, lying wholly in cornea, 
except puncture and counter-puncture, which 
are made in sclerotic about i mm. from its 
edge. No iridectomy is performed. 

between two operations. At the first an iri- 
dectomy is performed; then, at some subse- 
quent time, the lens is removed. This is 
called Jacobson's method [Jacohson, Kiinigs- 
berg, 19th cent.]. In certain forms of cata- 
ract the lens ia extracted in its capsule by 
passing a curette behind it. 

Operations for secondary cataracts (see p. 
134) consist usually in making a small hole 
through the memorane by tearing it with 
needles (called a needling or forceps, or by 
Ctitting it with a knife or a special form of 



Many modifications of the operation I 
cataract have been proposed which are r 
mentioned here. 

ng all operations involving corneal ti 
ins may fall forward into wound, s 
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if it cannot be replaced, the prolapsed part 
must be snipped off with scissors. It is a 
cardinal rule never to leave any iris entangled 
in the lips of an incision. After escape of a 
cataract a few drops of vitreous may follow, 
but if eye is closed and bandaged at once, 
recovery may occur without bad consequen- 
ces. Still a loss of vitreous is to be regarded 
as an unfavorable occurrence. It is apt to be 
attended by detachment of the retina and by 
intra-ocular hemorrhage. 

Strabismus 'Operation : Tenotomy : Stra- 
boto?ny [Dieffenbach, Germany, 1839] • ^ 
fold of conjunctiva and sub-conjunctival tissue 
is seized by the forceps near margin of cornea 
and over insertion of tendon to be divided. 
This fold is snipped by blunt-pointed scissors, 
curved on the flat, which are then passed 
into the opening by a burrowing motion, 
made to thoroughly divide the sub-conjunc- 
tival tissue about the insertion of the muscle. 
Strabismus-hook is inserted and passed under 
tendon so as to catch it up, after which it is 
brought into view by pushing aside conjunc- 
tiva. While held on hook, it is divided by 
scissors close to its insertion. Another hook 
is then inserted and moved freely around, and 
any remaining fibres caught up and divided 
in same way. There are several minor 
modifications of this method of operation. 
The wound in the conjunctiva is united by 
sutures when desired. TYv^x^ ax^ c^w^vcv 
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ways of applying sutures for the purpose of 
lessening or increasing the effect of the teno- 



H made in conjunctiva, 1-2 lines 
from edge of cornea and over tendon of mus- 
cle. Tissues, including muscle (whose inser- 
tion is first divided), are dissected up from 
the sclerotic as far hack as equator of eye- 
ball. Flap thus formed is pulled forward and 
united by sutures to llap left standing at cor- 
neal margin, so as to cause the tendon to 
anite itself with the sclerotic at a point farther 
forward. Sometimes apiece of the muscle is 
excised so as to shorten it. Ifsome eonlune- 
tiva is excised before bringing finps together, 
effect is increased. Tendon of opposite mus- 
cle usually divided also, to increase effect. 
The operation is modified in several ways by 
different surgeons. 

Bowman's operation for opening the cana- 
liculi [Bowman, London, 19/A ccni.~\. A fine 
director is passed into punctum and along 
canaliculus into sac, its groove turned toward 
free margin of lid, which is kept tense by 
being pulled outward with finger. Point of 
narrow-bladed knife then inserted into punc- 
tum and passed along director so as to lay 
open canal ouite up to sac. Or a narrow, 
probe-poinlea knife is passed into punctum 
and along canaliculus, which is divided hy 
raising knife from heel to point, no tlirectOT 




being osed. Latter is most common method- 
Somtiitnasihe knife is passed onwariJ tbrduf^h 
Ihe nasal duct for the purjtose of dividing 
sinciurES. 

Proiiag the nasal duct is done by Bow- 
man's probes, winch are of different sizes and 
bent tocorrespond with course of duct. Edge 
of lid is kept on the stretch as before. En<lof 
the probe is passed along divided canaliculus 
unlit it is felt to strike hard inner wall of sac. 
ll is then raised into vertical position with 
convexity of its bend Mckwara, and passed 
downward through sac, and then downward, 
outward, and forward through duct into nose. 
When end of probe is not tit sac, each nio\-e' 
ment of it will be seen to cause a movement 
of overlying skin, nnd it will not give to the 
finger the sensation of striking against the 
firm bony wall, as it does when in proper pq- "^ 

The exact manner of passing lachrj, 
probes, the amount of force to be used, * 
c.in only be acquired by experience. 

Cnnikopiasty. Division of outer i 
thus.- — Pass one blade of strong scissors 
hind commissure to bottom oi ad-de-sar, 
other In front, and divide commissure byw 
sharp cut, incision being exactly horizo'W 
Conjunctival surfaces of wound then joined M 
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fncision some recommend to put upper iid on 
stretch liy pulling it toward nose and to divide 
upper canlhai ligament by a nick with scis- 
sors, at right angles to incision, nick being 
made about two lines from temporal border 
of orbit [Dr. Agnew, New York]. A simple 
incision of the canthus without sutures is 
more properly called canthotomy. 

Operation/or Entropion.— T\\e most com- 
mon one is the Jaesche-Arlt operation or a 
modification of it : — A horn spatula is placed 
under the upper lid, and, by traction on the 
skin, the edge of the lid is rolled upward and 
outward. An incision is made along the edge 
of the lid, from near the punctum iacrymale 
to the outer angle, dividing it into two layers, 
the outer containing the cdia and their bulbs, 
the inner the conjunctiva and cartilage. The 
incision is about \ inch deep, Astripofskin, 
somewhat oval in sliape, is then excised from 
just above the margin of the lid and running 
Its whole length. The edges of the wound 
are united by sutures, and this rolls the an- 
terior lip of the split border, containing the 
eyelashes, outward. Sometimes a strip of 
orbicularis muscle and a wedge-shaped riece 
or the cartilage are excised with the fold of 
stein. The bridge of skin containing the 
lashes is sometimes separated from the under- 
'" "ig tissue, so tliat it can be moved upward 
i so transplanted to a higher point as the 
[cs of the wound in the integument, a-ve 
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best to begin to fit them a few days after the 
enucleation, so as to prevent contraction of 
the orbital cavity, and to give it a ^ood shape. 
They should Ije worn at short intervals at 
first until parts become used to the foreign 
body. If sympathetic trouble kas existed in 
other eye, take extra caution lest artificial eye 
be worn too soon. Must not be worn too long 
without renewal, as they become rough iiiid 
irritating. Often give rise to severe conjunc- 
tivitis of stump, and sometimes to sympathetic 
irritation of other eye. Shells are made to 
wear over slirunken eyeballs where no enu- 
cleation is performed. 

Some operations not described in this chap- 
ter will be found under their appropriate head- 
ings in other parts of book. 
The after-treatment of operations requires 
.ion and study. After the prin- 
011s upon the eyeball, it is cus- 
2 atropine or eserine, according 
to inaicaiions, to apply compress bandage 
over Iwtb eyes, and to keen patient quiet in 
Ijetl, with more or less seclusion from light. 
When desirable to keej> eye closed for several 
(lays, the surgeon can judge of its condition, 
to a certain extent, from appearance of liits. 
If lids are red, swollen, and cedematous, this 
way bo regarded as an unfavorable indication 
rtgardlng the parts beneath. A purulent dis- 
dwigeisalsoabadsign. If severe inflamma- 
tory reaction occurs, antiphlogistic ite3.\.wwttX. J 
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by leeches, iced cloths, etc., is employed, 
operaliona on the lids, muscles, teur-passad 
etc., usually require nothing inoi 
waier-<lressing, and often not even 



^ 



CHAPTER III. 

DISEASES Of THE EYE. 



The Orbit has close relations, through 
incTnbranes and vessels, with nose, antrumi 
crnnial cavity, and temporal fossa. Its dis- | 
eases, therefore, are not always' independent j 
They are not usually limited to a single tissue, I 
but so classified for convenience. The symp- 
tom common to many orbital diseases is tx- 
ofiA/Aaimos or jtratrusioH of the eyeball. It 
may be hardly perceptible, or so severe thai 
lids cannot close, and exposed cornea sloughs 
and allows contents of eye to escape. Harely 
globe may be forced entirely out and lie upon 
check. With protrusion there is redness and 
(edematous swelling of conjunctiva and lids, 
mobility of globe is impaired, and nerves may 
be paralyzed from pressure. Vision is im- 
paired according to tension and pressure upon 
optic nerve and ocular tunics. 
. INJURIES : GenerAWy ivic ^a mci&ed oc 
^Kttired wounds or to SoTevsti."oo^^e^- "w^«\ 
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orbital abscess, periostitis, hemorrhage, 

ysema, fracture of bony walls, injury of 

Jl, and even extrusion of it. Results 

appear at once, or no/ until some time 

accident. Fractures of roof and inner 

very dangerous from injury to brain. 

iign bodies should always be removed if 

•cted. Best place for incision, either for 

loration or removal, is through conjunc- 

i, between eyeball and lid. Outer canthus 

y be divided to give more room for manipu- 

ions. Parts should be kept at rest, and 

id and leeches used to check inflamma- 

m. If eye is extruded it may be replaced 

id coinpress bandage applied. Incised 

id punctured wounds treated as in other 

irts. 

Pressure upon Orbit, with tumor at up- 
;r inner angle, and displacement of eye 
►wnwards and outwards, is sometimes caused 
' distention of frontal sinus. Tumor, if left 
itself, may burst into nose, orbit, or through 
►per lid. 

Emphysema : Usually from fracture eth- 
3id cells or frontal sinus, or rupture lachiy- 
il sac. Air enters cellular tissue of orbit 
d lids, causing elastic, crepitating swelling, 
d exophthalmos. Generally disappears un- 
r gentle pressure. 

Hemorrhages : Chiefly from injury •, some- 
les spontaneous or due to stramm^. 
^mosj's may appear in lids aud uii& 
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Tocdn swne time after accident. May 
CADse evc^phihalmos and injurious pressure. 
Kfts: tTeji:inem is to assist absorption by cold 
c.^^i^•TW5^*5 and tirm bandage. Incisions 
rr*iy he inade where symptoms are urgent 

Akscfss^; Okbttal' Cellulitis : Caused 
V> m-c^::si$, foTciga bodies, disease of bone, 
OvVi.^* oj^rAtions c»n eye, extension of inflam- 
r:;iAt^v^n fiwm other parts, severe consti- 
t^::ixVud disseasae. S>Tnptoms almost always 
Ax";;tiC> rcachini: crisis in S-14 days. Lids red, 
*K<. a::>d swoUcn : intense pain, increased by 
^=^"'^'^5^^^^ a^TAinst globe ; fever, and perhaps 
Kra:a-s\Tap:v>ms, Elxophthalmos generally 
vy.r;cv:Iy :o»r*Mrd, Sight may be impaired 
•roc:^ j^Tx^s^ure v»n optic ner\*e, which may 
'T^^^^ cr;^vrv^-r,^ent and neuritis. When pus 
»>vy,x:>., "-v^Ation may be found behind lids, 
-Ar^x; AS5:oc>yi :;\,4v buiit through lids or con- 







^■t. 




Ophthalcnos. Leeches and ice-compresses 
may be used in early stages. 

Periostitis is generally limited and due to 
cold, injury, foreign bodies, or is secondary 
to inflammaiion of other parts. In acuU form 
there is severe paXaanA.lscal leHiie?m£si en pris- 
sure agaiitsf bony wall. Swelling and redness 
of lids and perhaps slight exophthalmos — gen- 
erally towards one side. Soinetitnes fever. Pus 
may form beneath periosteum, and necrosis 
may result. General treatment is that of cel- 
lulitis. In chronic form, which is generally 
due to syphilis, symptoms are less marked. 
Pain apt to he worse at night. Nodes and ex- 
ostoses may develop, Treatment should be 
that for syphilis. 

Caries and Necrosis result from injury, 
periostitis, cellulitis, syphilis, tuberculous and 
scrofulous cachexia. Cause sluggish, (Ede- 
matous, inflammatory swelling of lids, which 
points and discharges foul pus. Fistulous 
opening marked by unhealthy granulations, 
and dead bone may be felt by probe. Pus 
should be evacuated as soon as possible and 
opening enlat^ed, when necessary, for remo- 
val or escape of exfoliated bone. Sinus 
should be kept open and clean until it can 
heal fiom bottom. In healing process there 
is apt to be cicatricial contraction of Ud, leav- 
ing severe ectropion. 

True Aneurism may arise from ophthal- 
mic artery or its branches, causing protra- . 
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sion and pulsation of globe. Pain generally 
slight. 

Diffuse or false Ai«euri5M much more 
[ticni. Caused by rupture of artery from 
disease with sudden escape of blood 
orbital tissue. Kay supervene upon true 
There is immediate pain and ex- 
ophthalmos. Latter increases, with redness 
and swelling of globe and lids; and elastic 
pulsating tumor appears at edge of orbit. Pul- 
sation stopped by pressure on carotid. Whir- 
ring noise in head, audible with or without 
slellioscope. Only treatment for true and 
fulse aneurisms is by compression or ligature 
of carotid. 

Aneurism bv Anastomosis: rare; gen- 
erally congenital and found in children. Most 
often situated in subcutaneous tissue of ante- 
rior part of orbit. Consists of group of dilat- 
ed Vessels forming irregular, doughy tumor 
wilh pulsation and thrill— not much affected 
by prcisure on carotid. Best treatment is by 
sobfutancous ligature or electrolysis. 

Tumors of orbit are of same kind, benign 
and malignant, as are found in other parts 
of body. May arise in orbit or invade it (rora 
eyeball or from neighboring parts. Cause cx- 
Ophlhalmos, and its injurious consequences. 
Malignant tumors are of more rapid growth 
ihnn benign, and involve genera! ht^alth. Tu- 
jywrs should be excised, when Ae-te is any pros- 
pect «/~ IteaeAt itam. epciatinn.-^'^ ^c^"-" 



■ without sacrificing eyeball. It is often nt 
sary, however, to remove latter also, i 
when considerable v'u 

A farm of uiophihoJmos o 



nar. or Exitfhikalitac Gailrr. There in a pen 
sopCBrance of eynj. Dud ih* uppwi lid dgcf 
the globe nttnoally in the downward mDvcv 



CONJUNCTIVA. 

Foreign Bodies upon conjunctiva cause 
marked irritation, congestion, and lachryma- 
tion, or flow of tears. [Lat. lacryma, iear\ ; 
together with spasmodic closure of lids, pain 
zadgriffy sensations. May be washed away 
by free flow of tears excited, or require re- 
moval. Octilar and palpebral conjunctiva 
must be thoroughly exposed and examined, — 
by magnifying glass if necessary (I^/i/^p, 41). 
Foreign body eiisily removed by bit of soft 
dolb ; or, If deeply embedded, by spud or 
forceps. 

Sand, bits of broken glass, etc., may be 
washed away by stream of lukewarm water. 

L Hauaiion of foreign body may persist /or svmt 
fyu after its rtuiovctl. 

ipjurits from lime, mortar, acids, hoi fluids 
lie., cause excoriation, sloughing ; and, in 

I ileoling, cicatricial contractions. £yes should 
"■": carefully washed with warm water, and 
hing appUcaiions made — olive oil being 
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very useful one. If patient is seen at once, 
lime may be neutralized by vinegar and water 
(3 i. to 5 i.) ; acids by solution of soda (3 i. to 
5 iv.). After-effects treated pro re naia. 
Astringents to be avoided where excoriations 
exist. Atropine nearly always useful. 

ECCHYMOSIS : occurs from rupture of ves- 
sels by injury, or violent exertion, such as 
sneezing ; during scurvy and Bright's disease ; ' 
in course of inflammations ; without any ap- 
parent cause ; or may extend forward from 
orbit, — usually some time after accident. 
Treatment by cold water or slightly stimu- 
lating lotion {Tine, arnicce 3 i., Aquce 5 iv.). 

CEdema : frequent in inflammation ; occurs 
spontaneously in debility, old age, kidney-dis- 
ease. Compress bandage and mild astringent 
wash are sometimes employed. 

Emphysema : occurs, rarely, from fracture 
of nose or rupture lachrymal sac. Causes 
crepitating swelling. Pressure bandage. 

Conjunctivitis : inflammation of con- 
junctiva: May be divided for convenience 
into following varieties : — 
(i) Catarrhal, 

(2) Purulent. 

(3) Gonorrheal, 

(4) Diphtheritic, 

(5) Granular. 

(6) Phlyctenular. 
Classification is arbitrary ; one form may 

run into another ; and discVvax^e. ^tova qy^^ 
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fcmi may reproduce that form or a different 
one. First five forms contagious and infec- 
tious, and may occur e|)idemically. Differen- 
tial diag-nosis often impossible at first. 

Catarrhal ConjuncHvUis : Catarrhal Oph- 
thalmia : Mildest form. Caused by injuries, 
exposure, bad hygiene, exanlhematoas dis- 
eases. Sec. ; may be secondary to other in- 
flammaCions ; in rare cases appears due to 
errors of refraction. Symptoms; Smarting, 
itching, sensation as of sand in the eye, lach- 
tymation ; increased vascularity, causing par- 
tial or uniform redness of giobe and giving to 
inner surface of lids rough, velvety appear- 
ance : cedematous swelling of membrane and 
subjacent tissue, chcmosis, [Gr. YIMfi " S^P" 
in^f\ which, if severe, may nse above level of 
cornea causing it to appear sunken ; redness, 
swelling and stiffness of hds ; mucous or 
muco-purulent discharge, with tendency to 
gluing together of lids, especially in morn- 
ing. Usually attacks both eyes at once. 
Amenable to treatment, and not very apt to 
I Invade cornea, (Seep. 42.) 
I Treatment : In this (and in all other formsj 
I extreme cleanliness as regards patient, and 
I all towels, utensils, etc., used by him, with 
I isolation if necessary; hytienic precautions 
R Md attention to general health. Locally, mild 
I astringent lotion every few hours. A caustic 
I ipnBcd at very outset may shorten attack, 
I Uild applications in early stage. 
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dency to shririkinu and cicatrices of conjutic- 
liva in healing. Cornea apt to suffer, Con- 
slitulioiial disturbance often markeil. Very 
■ destructive. Rare in the U. S. and Englanil- 
Treattnent not very effectual. Ice -coin- 
presses, leeclies, &:c., in first sUge. Asirin- 
gents, and caustics in purulenl stage. Alto- 
pia tliroughoul. Support of general sys- 

Granuhxr eonjuncHvUis; Granular oph- 
thalmia; Granular lids; Trachoma ; Gen- 
erally a result of one of the above-described 
inflammations, and essentially a clironic con- 
dition, although sometimes associated mth 
acute symptoms. Granulations ;' 
ti rely confined to palpebral conjunctiva, cnienj 
twoltinds; (i)Enlarged conjunctival papilte; 
(2) " Frog-spawn granulations," grayish bod- 
ies, looking like sago-grains, and composed 
of lymphoid cells and connective tissue. Both 
varieties may be seen separately, but more 
often mingled. Symptoms those of anno^g 
chronic conjunctivitis, more or less severe. 
If process not checked, cornea falls into stale 
of ulceration and vascularity, from constant 
friction of rough lids upon it; conjunctiva 
and tissues of liiis may become atrophied and 
cicatricial, leading lo entropion, symblepha- 
ron, xerophthalmia, etc. Disease is often 
associatetl with low general health, and bad 
hygiene. Runs tedious course. Trealment: 
iti^eAily, astringents and caMsvica— svft-^oaiJt A 
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ner of origin, from any other purulent con- 
junclivilis. An extremely virulent, purulent 
inflammation, caused by inoculation from 
urethral discharge. May destroy eye in few 

Cenj-unctivilis in newly-bcrn ; Ophthal- 
mia neona/orum [Gr. reoi, nnv, and Lat, 
natus, 6orn]: catarrhal or purulent conjunc- 
tivitis of infants, usually appearing shortly 
after birth, and caused by contact with vagi- 
nal discharges of mother ; may also occur 
from other causes, as exposure, lillh, &c., and 
not appear until several weeks after birth. 
All grades of severity. 

Treatment : same as in similar inflamma- 
tions of adult, regulated by severity of attack. 
It is believed by many that, in infants, caustics 
are needless and injurious ; and that a mild 
BStringent application is sufficient. 

Oiphtheritic eonj'unclivitis : Occurs in 
course of diphtheria, and also results from 
lame causes as other forms. Begins with 
^eat heat, redness, swelling, and /ciii/crness 
oflids, with rigidity /rom fibrinous iufdtra- 
tian. Firm swelling of conjunctiva from 
same cause, and pale, smooth, glistening ap- 
pearance of its surface. Sometimes grayish 
Kudat ion-membranes on conjunctiva, which 
m>y be stripped off. Discharge of flakes of 
lyinph. Auvaneed stage marked by soften- 
Mg of pans, from disappearance of fibrinous 
matter, and by discharge of pus. Great ten- 
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^^^^^^^^■Id sub-coDJ. tissue, forming ti 

^^^^^^HBhsculjv promineDce, generally at 

^^^^^^HBl «f rye. wiih base toward inner 

I OHMbB. tad ranailed apex ai edge of comea, 

or eacroadiiRg more or less upon Utter. 

Ca&cd ptnTS'"™ lemnf [Lai. for i'<i(i<]. ai 

f**sium [tJt. for rii(i\, according to its 

ihklatcss. Requires do treannent unless it 

extewb upon cornea so as to obstruct vision, 

Mav tbc« be removed by ( i ) Excision ; per- 

faraed by dissectii^ ^wth otT from cornea 

l*d selenitic to a point near canthiis, and 

»lit caojoncuval wound by sutures. (J) 

l^mutfltntatifm ; pcdbnned by dissecting it 

-"■ ^ base, aftd then inserting it into an 

in conjunctiva parallel to tower 

L, retaining it there by sutures. 

,■ by Ibread passed around 

siore points, and tied, so as 

ation. If preferable, a new 

: made by irideccomy opposite 

IT jvirt of cornea. 

[[JCOPHTHALMIA, or Dr\*ni:ss of tsb 
l(Cr. f^^v.^,l/r^',and<>^3nXuD[,fy^],■genc^- 
■ IS frt>m sci-cre chronic conjunctivitis. 
1 one of atrophy and cicatricial 
( in cornea, ccmjunctii'a and sub-con- 
il tissue ; the surface being of dirty 
I) or grayish color, .ind tendinous ap- 
5c; and dry, scaly, and stiff from dc- 
n of secreting appanXu^. Ohlitera- 
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HI of lids to globe. Treatment ineffi- 
;, Dryness may be alleviated by bland 
[, such as milk or glycerine. 
MBLEPHAROy [Gr, fiDf. together, and 
tapiif eyelid^. Adhesion between eon- 
tiva of lids and globe. Results fr:m in- 
is causing excoriation and sloughing, or 
long-cnnlinued inflammntion. Adhe- 
may be complete, or onlypartial, in form 
tall bands or bridles. Difficult o! cure. 
DUB operations are done, aim being lo 
rate surfaces and to keep them from re- 
"g- 

TCHVLOBLKPHARON. [Gr. ayxvXaieii, 

HtHg, anil fiXfipapov, lid.'\ Adhesion 
een edges of lids. Has same causes as 
ilepharon, and sometimes associated with 
Requires same treatment. 

TUMORS OF CONJUNCTIVA. 
Hgufcvia. [Lat. pingnis, /at.] Small, 
wish tumor, of fatty appearance, situated 

corneal margin and chiefly seen in old 
le. Consists of hypertrophied conjunc- 

ond epithelium. Harmless. May be 

«d if desired. 

)rmoiii tumors. Smooth, yellowish tu- 

Ied with conjunctiva and, perhaps, 
Composed of connective tissue 
eneratly congenital. Excision is 
went 
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IVarts, similar to those on prepuce, may 
occur on any part of conjunctiva. Snipped 
oflf with scissors. 

Syphilitic Ulcers and Cancer occui 
rarely (p. 153). 



CORNEA. 

Injuries and Wounds : Are of various 
kinds. The primary treatment in all is to put 
the eye at rest and allay irritation by soothing 
applications. Atropine should be applied scv- 
enil times daily and cold compresses, if reac- 
tion is severe. Where epithelium is abraded 
a few drops olive oil useful to lubricate parts 
and allay pain. Compress bandage maybe 
used to restrain motion of lids and exclude 
light. Beyond this, treatment must be adapted 
to special requirements of case. 

Foreii^n bodies : Very frequent occurrence, 
most common being particles of metal, dust, 
glass, gunpowder, etc. Cause severe reaction 
according to depth to which they penetrate and 
time they are allowed to remain. (Exception- 
ally foreign body remains for indefinite period, 
causing no disturbance.) Generally easily 
seen by simple inspection or oblique illumi- 
nation. If superficial, may be removed by 
spud ; if firmly embedded, by needle or fine 
forceps. When there is danger of foreign 
body falling back into aiiX^tvot Ocva^xs^^x ^\«.- 
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[ng efforts at removal a broad needle is some- 
times passed inio chamber so as to press upon 
foreign body from behind, and support it as 
it is being extracted. While removing foreign 
body eyeball may be steadied as follows : 
stand behind piaiient, with his head against 
your chest ; have him look downwards, and 
press tip of your forefinger against sclerotic 
just above cornea, and tip of middle finger 
of same hand against sclerotic below and a 
little to inner side of cornea. Or lids may be 
held apart by speculum and eyeball steadied 
by fination forceps. Ether sometimes re- 
quired. In some cases it is found useful to 
remove a small circular piece of the cornea, 
including the foreign body, with a trephine. 

Injuries from chemical agntts, hums. etc. : 
Apt to cause sloughing and permanent opaci- 
ties. To be treated as similar injuries of con- 
junctiva (p.89). 

Abrasion of epithelium: Readily seen as 
roughened, glistening facet. Very painful. 
Frequent cause is scratch from finger-nail. 

Wounds : Chiefly dangerous from injury to 
deeper parts, which may fall forward (^pro- 
lapse) into wound or escape altogether. Con- 
tused wounds apt to cause suppuration. 
Incised wounds generally heal readily. 

Keratitis [Gr. mj.uc, cornea\ : Inflamma- 
tion OF THE Cornea ; Results from injuries, 
exposure, constitiitiona! disease, mal-nutri- 
tion, inflammation of adjacent parts, etc. Ma^ 




I, ciliary irritation, zonS 
lund corneal margin, pad 
ihrymation. contraction of] 
, nctival congestion. Coma 
swollen ; if ulcerated, it becgi 
ruptures, and allows deeper p 
orescape. If thinned orsoOe^ 
forward froni intra-ocular pi» 
staphyloma {p. loq). Afterrtqj 
opacities and alterations of ci^ 
main, with corresponding lofl 
trtatment of acute corneal inn 
cardinal rule to avuidali irrim 
tics, and to pay special atte» 
and general health. Atropia^ 
of eyes are always proper, t 
may be tried if symptoms ] 
When disease does not impra 
plan, or becomes chronic, tJ 
ment requires special espei 

lh£££_si^jiii-A\ iihntnnhnhiii nil 
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iTBScIs traversing affected region. Epithe- 
lium may be shed, causing superficial ulcera- 
tion and great pain from exposure of nerves. 
Under favorable circumstances tends to re- 
covery. May run into one of other forms or 
be combined with them. 

Phlycteniflar keratitis; characterized by 
phlyetinuhs in superficial layers of cor- 
nea, like those of phlyctenular conjunc- 
tivitis; and often associated with latter 
disease. Phlyctenules appear as inflam- 
matory nodules, singly or in groups on any 
part of cornea, but most often at margin ; 
may be surmounted by vesicles which burst 
and leave small ulcers, or ulcers may result 
from loss of tissue of nodule without formation 
of vesicles. When eruption is limited, at- 
tendant congestion is partial ; a triangular 
network of vessels is seen running towards 
phlyctenule, its base toward retro-tarsal fold 
and its apex at phlyctenule, if this is at edge 
of cornea. If phlyctenule lies some distance 
from edge of cornea, apex of triangle appears 
cut off at latter — a space of clear tissue inter- 
vening between it and phiyctemile. If dis- 
ease is severe, vascular keratitis may super- 
vene, vessels extending upon cornea quite up 
to phlyctenule. Pain and photophobia gen- 
erally marked ; latter symptom often being out 
of all proportion tu amount of inflammation. 
Secretions from eye irritate andcKcoriale parts 
over which they flow. Disease most ci 
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in weak, scrofulous, and badly-nourished chil- 
dren, May arise from irritations of ciliary 
nerves, either directly or through tilih pair. 
Seen in coiijunctioa with eruptions of herpes, 
tctema, etc., in course of trifacial nerve ; iilao 
with conjunctivitis and nasal catarrh, lii treul- 
ment, these eruptions and catarrhs should re- 
ceive special attention. 

Intrrslilial, parenchymatous or diffitu 
kerattUs : Marked by cell-proliferaiicin in 
deeper layers of carnea, causlnt; swellingand 
diflike cloudiness. Latter usually extends from 
margin toward centre ; rarely the reverse ; 
varies in degree from slight haziness to dense 
opacily, as of ground glass ; usually grayish ; 
may be tliicker in some parts ihaji others, 
causing white or yellowish patches. Surface 
usually loses its polish, and assumes dull. Slip- 
pled appearance from loss of epithelium. Ves- 
sels may appear in substance of cornea run- 
ning from margin toward centre. May beso 
numerous as to cause bright red color, likeex- 
travasaied blood. Very little tendency to ul- 
ceration. Apt to be tedious, but after duration 
of many months cure may be complete. Has 
been specially described by Mr, Hutchinson 
[London] as occurring, together with flat face, 
notched teeth, coarse, pallid skin, etc., in in- 
heiited syphilis. 

Suppurative keratitis : In this form in- 

tfammaiory infiltration becomes changei! into 

J^^4. uducii appears as ycUow t 
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flenl tissue. Suppuration may be limited, or 
entire cornea may be changed into yellow, 
necf osed mass. If suppuration is enclosed by 
corneal tissue it forms an abscess s if superfi- 
cial, an ulcer. Sometimes sinks down between 
layers to lower margin of cornea, presenting 
appearance called onyx [Gr. oKuf, nail], or 
unguis, [Lat. for tiaic,] from resemblance to 
lunula of finger-nail. If pus breaks through 
into ant. chamber, it forms hypopion, (p. 13B ). 
By oblique illumination, and looking at cornea 
in profile, it is generally easy to distin- 
guish between onyx and hypopion. Some- 
limes both coexist. Suppurative process 
may be attended with vascularity and very 
acute symptoms, or there may lie no ves- 
sels, and httle or no irritation. Latter form 
specially dangerous from rapid death and 
sloughing of tissue. Abscesses may be 
absorbed or burst open, or pus may un- 
dergo fatly or chalky degeneration, leaving 
dense opacity. When abscess opens, an 
ulcer results. Ulcers also occur superfi- 
cially without precedent abscess. Are of 
variable size, shape and depth, and dan- 
gerous, according to situation and course. A 
very dangerous form is the cresccntic mar- 
ginal ulcer, which shows tendency to encircle 
cornea and cut off nutrition of central parts. 
In small ulcers, extending to Descemet'a 
membrane, latter may bulge forwarii through 
ulcer like a vesicle, forming keratoceU or her- 



may become firmly adherent 
of ulcer, forming what is calf 
nechia [Gr. nvs, together, a.aA 
If perforation is large, irii^ 
through it, and become adl 
its edges, leaving staphyloma^ 
times after healing of ulcer,'| 
of aqueous humor and acti< 
muscles are sufficient to tear 1 
sions of iris, and allow it td 
proper place. Lens may also 
ward wjth the tris against the ] 
when it returns to its poaiti; 
carry with it some inflamm^ 
its anterior capsule, formii^ 
cataract. Adhesions of iris i 
surface cornea may be so ext( 
that ant. chamber is never 
"Where sloughing of cornea i 
or total, escape' of lena atfl 
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tive inflammation may result from same causes 
as other forms. Is a dreaded result of oiiera- 
lions involving corneal incision, especially in 
old and feeble. Bruised and lacerated wounds 
apt lo cause it. One of the dangers of severe 
conjunctivitis. Occurs in paralysis of fidh pair, 
as,neiiro-paralytic ophthalmia. Such paraly- 
sis renderscornea anaesthetic, hence insensible 
to action of external irritants, and seems also 
to exercise bad influence upon its nutrition. 

Treatment includes ordinary remedies for 
keratitis (p. 100). Special cases call for special 
means. Not customary to evacuate pus ex- 
cept in hypopion. Even large hypopion is 
often reabsorbed. Often essential to keep 
inlra-ocular pressure reduced : done by para- 
centesis or iridectomy. Paracentesis may be 
repeated frequently. Hot fomentations are 
often useful, especially in asthenic form, where 
there is danger of rapid death of tissue. In 
ncuro -paralytic form it is necessary to protect 
cornea by bandage. In deep ulcers it is bet- 
ter to perform paracentesis through their base 
than to allow spontaneous perforation. In in- 
dolent superficial ulcers Sasmisch's operation 

pANNUS [Lai. ^annus. a rlolh] :— is, strict- 
ly speaking, a non -inflammatory, superficial, 
vascular opacity of cornea — a neoplastic for- 
mation left by preceding i n flam mai ion. The 
term, however, is also applied to acule and 
chronic vascular keratitis, where formacian oC 
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Ticw lissue is stiUm progress. Diseasemay 
involve part or whole of cornea. Slight E«de 
IS called /-annus tenuis, severe one, pannjii 
craisus tp.96). In extreme degrees comeamay 
have red, fleshy appearance. Diseasemay 
Cimtmue for months or years without marlted 
change. Complete cure may occur, but is 
jdve. As a rule, opacities are left, and some- 
jjines cornea is completely covered by thick, 



dty. 



membrane. May become 



■hilitied and bulge forward. Most frequent 
•_ yse of pannus is trachoma ; and comral 
^ jtace may then present granulations like 
Vflje on li^s- '^ay be traumatic frcra lorg- 
"* (jpued irritation, such as thai from foreign 
*^dieSi ili"'^'^^^'! cilia, exposure to atmo- 



bo' 



b''"',_g etc. Treatment aims, after removing 

^Pp ' to hasten resolution of opacity. Tor 

(;aUS '. .|,,j3nt powders and ointments are 

llius. ., jj^ inflammation exists. Sometimes 

u*^ X s lose effect and have to be changed 

t^'"'^ emitted. As last resort in desperate 

ol intei;' jjt\on with blenorrhceal matter 

cas^^; ,«ed. This prpduces severe punilenl 

way^^ ^J^ion tmder which pannus mav clear 

inflaTOtP^""':, ,0 use is that from ophUiaimia 

y„. Bestpiis ^^ ^j^j^ ^^y jjg applied 

neonatorum- ^^^ ^^-^^'^.n purulent conj unc- 



■" Tinafewliv.v...r'- , , . 
^V^' '^u 'resuUs, >vhicb is allowed l< 
ids usually «5U»>^ J , 

course un'^^«^,^°,'. 
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»i^K'*ri:-,S"S^-" 




CORNEAL OPACITIES, 



farity, better the chances of success. Ulcers 
contra- indie ate operation. Where fellow-eye 
is sound, it must be hermetically closed. In- 
veterate cases sometimes treated by operation 
of Syndectomy, which consists in removing a 
atrip of conjunctiva and sub-conj. tissue all 
around edge of cornea so as to cut off blood 
supply from latter. 

Opacities are frequent result of corneal 
inflammations witli cicatricial deposit. Prac- 
tically, divided into superficial and deep \ 
former affecting epithelial layer, latter the 
parenchyma. Faint, superficial opacity 
taSicA nebula [Lat. for/iJf]. Thick dense one, 
Uucoma, [Gr, AeuKot, ivhite^. Cicatrix, com- 
bined with prolapse and adhesion of iris, is 
called kucoma adherens. White chalky-look- 
ing incrustations may result from metallic 
deposit, as where lead-lotion has been ap- 
plied to an ulcerated cornea (p. 60). Opacities 
impair vision according to situation and 
according to alteration of curvature accom- 
panying them. May necessitate constant 
straining for vision of small objects, lead- 
ing to myopia and strabismus. If they pre- 
it distinct retinal impressions, eye may 
;ome amblyopic from disuse and deviate 
outward {p-i49). In children, may cause 
nystagmus. Many opacities disappear spon- 
taneously, especially in young, healthy sub- 
jei:ts, As a rule, the more recent and super- 
ficial the opacity, the better the chance of 



filled up witn tranSpBS^P 
opacities resist all treatme 
vision one of the operations! 
may be performed. New , 
made opposite part of com 
transparent and of most CO 
Where small part of clear 
over pupil, vision may often 
stcnopmic spectacles [Or. a^*t 
mrij, hole\ which cut off laterid 
light. They are made of a 
glass plates with small ceot 
They contract visual field gr« 
be used for close work, 
opacities which cannot be re; 
limes taiiooed with India 
effect. Operation is done wi 
needles bound together on 
points project cveidy; thick [ 
— -spread over opacity and pi 



perficial l a yers by i 
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CiCATRiciAi. Staphyloma [Gr. otoi^kXij, 
bunck of grapes]: — generally the result of 
ulceration. Floor of corneal ulcer very apt 10 
yield and bulge forward from intra-ociilar 
pressure. During healing-pro cess, bulging 
part is covered overwith cicatricial tissue, and 
Dliaish-whiteprotrusion, or staphyloma, is left. 
To this, iris may be partially adherent poste- 
riorly. Or, if perforation occurs, iris may 
prolapse, close the wound, protrude through 
It, and form basis for the cicatricial deposit. 
Staphyloma may be partial or total, involving 
whole cornea. If partial, tendency is to in- 
crease. Lens may retain its position, or fall 
forward and press against post, surface of 
protrusion. Walls of staphyloma may be very 
thin and may burst ; or may gradually thick- 
en from fresh inflammatory deposit. Re 
peated attacks of inHatnmation and ciliary 
iritation may occur and lead finally to sym- 
pathetic trouble, especially where iris is in- 
volved and in state of constant tension. Sta- 
phyloma sometimes results from wounds of 
cornea and from cataract-incisions. In partial 
staphyloma, treatment aims to prevent further 
pri^ess, to reduce protrusion already existing, 
Wd to improve vision. Repeated paracente- 
3k, with methodical use of pressure bandage, 
fr iridectomy followed by pressure, may suc- 
'■ '. In very extensive or total staphy- 

... I, splitting or excision may be performed 
~l6ns being also removed. SpliUing ia dot\% 
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no CONICAL CORNEA. 

by passing knife through long diametc 
tumor and allowing edges to fall togethei 
unite, with view to producing flatter cic; 
Excision performed by cutting tumor < 
its base and allowing edges of wound t( 
lapse and cicatrize. Critchett*s opei 
[Critchett, London, i^th Cent.] consis 
passing several curved needles armed 
silk through base of tumor and cutting '. 
off just in front of them. Needles are 
drawn through and sutures tied so as to 
edges of wound and form flat stump for 
ficial eye. Operation dangerous from ri 
sympathetic ophthalmia if needles go thr 
ciliary region. Enucleation often prefer 
always indicated where there is so i 
ciliary irritation as to endanger fellow-e 
Conical Cornea : Kerato-conus ; 
cone-shaped staphylomatous protrusio 
cornea whose cause is not well unders 
Cornea is thinned and less resistant, but i 
ocular pressure is generally not increase^ 
is sometimes below normal. Affection c 
on as a rule very slowly, and without pj 
irritation : may remain slight or advan 
high degree, in which apex becomes exti 
ly thin and is apt to be clouded — but it 
bursts, except from violence. First thin 
ticed by patient is impairment of visic 
eye becomes myopic from lengthening of 
and astigmatic from irre^wlai curvatu 
cornea. In high grades, as\.\^m^Mv5»Tcv < 




great distortion of images and reduplication 
of tbem. Slight grades often overlooked ; 
high degrees may be easily seen, csptcially in 
profile. If eye is illuminated by ophthalmo- 
scope, a centra! red reflex is seen surrounded 
by a dark ring, outside of which is a second 
bright red ring. By throwing light from differ- 
ent angles, side of cone opposite light is seen 
in shadow. If fundus is examined, everything 
appears distorted. Trtaiauni unsatisfactory . 
Little improvement of vision from glasses. 
SlenopBEic slit occasionally of use. All 
straining of eyes must be avoided. Opera- 
tive treatment comprises iridectomy, iridode- 
sis, trephining, and Graefe's operation, which 
consists in removing superticial Hap from 
apex of cone and cauterizing part a few times 
with nitrate silver, so as to produce a shrinking 
cicatrix, and so flatten protrusion. 

Kerato-globus : Hydhophthalmia : 
BUPHTHALMOS fCr. ,9oui, aaox, and oifaiAiim, 
eye] : Is uniform spherical bulging of entire 
cornea and neighboring part of sclerotic, gen- 
erally associated with increased size of anterior 
chamber and tremulous iris and lens. Con 
dition generally congenital ; may appear after 
iliflammation. Cornea may remain transpar- 
ent or become cloudy, especially at margin. 
Causes great impairment of vision, chants in 
deeper tissues and often ultimate hlindness. 
Treatment of little use. Iridectomy seems to 
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be necessary to remove eye. Post, staphy- 
loma generally occurs in myopic eyes (p. 121). 
Wounds of sclerotic dangerous, according 
as they implicate neighboring tissues and al- 
low contents of eye to escape. Small wounds 
may heal readily. Cleanly cut wounds may 
be united by fine suture, any protruding cho- 
roid or vitreous being cut off by scissors. 



t 



IrMPLE Wounds may heal readily o 
Bp iritis. A severe blow upon eye somet 
causes iris to rupture at its circumference, — 
cortdialysii [Gr, icn(iij, pupil, and SioXumt, 
~ipture\, or irido-riialy sis, forming' asecond- 



t way of r 

one is by excising portion of iris in which it lies. 
Prolapse of Iris is frequent result of 

fierforating wounds of cornea (p. 104). Ifpro- 
apsed tissue cannot be replaced it may be 
cut off, or treated by repeated puncture with 
needle, followed by compress bandage, in 
hope of keeping tumor collapsed and allow- 
ing edges or wound to heal oyer it. Atropine 
should be frequently applied. (See p. 67.) 

Iritis; Inflamm.ation of the Iris: 
Caused by injuries, cold, syphilis, gonorrhcea, 
rheumatism, extension of inflammation from 
other parts, etc. Conjunctiva is suffused, and 






of 



ined by iritis alone. 

; common in eyes which ha\'e 

1 attacks of irilis, leaving be- 

e synechifE, Where cornea and 

d, disease is called kerato- 

are left after ir , 

lovements and constantly dragged 

; free communication be- 

t. chambers is interrupted, 

nuance of pressure destroyed. 

} tends to keep up chronic irri- 

se frequent relapseSj which 

yeye. (p. =47.) 

—Perfect rest of eye and pro- 

jght. Chief remedy is atropine. 

tpD. dilated and away from lens 

s cannot form ; puts inllamcd 

y paralyzing its muscles ; 

S-vessels and lessens tension. 

in inHammation and a strong 
e used (2 loG grs. t 
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cleft iris : corectopia [Gr. w 
■:,„,, out of placc\, ox <ic 
pil ; oaApelycoria [Gr. 
pupil\, or multiple pupil, (p. 24 



Rupture of the Chorou) 

from blows upon eye, with 
tion of other tunics. Accidi 
followed by hemorrhage and i 
with corresponding impairmei 
Blood may be confined to choi 
itself, or penetrate between it 
or retina, or into vitreous humo 
hemorrhages seen with ophthalm 



CHOROIDITIS. 

i as cold dressings, compress ba 
^e, and leeches to temple. 

Choroiditis : Inflammation of C 
KOID ;-Rarely independent, but usually 

' sociatedwithinflammation of iris, ciliary bi 

I .or Fetina. 

Disseminated or ixudalive Choroiditis 
narlced by circumscribed, yellowish spots 
exudation on surface and in stroma of choi 
Retinal vessels may be seen running unii 
ropledly over them, and intervening tiss a: 
■pcax healthy. Exudations often, appear 
at perijthery of fundus, and advance tow 
centre. May increase in size and coalesce, 
£>nning larger patches. Vitreous often con- 
tains opacities, and retina may suffer atrophy 
ftom pressure of exudation. When exuda- 
tions are absorbed, corresponding portioi 
of choroid become atrophied, allowing s 
rotic to shine through and forming glistei 
white spots. Borders of these spots 
black from collections of pigment, and blood- 
vessels are often seen running across them, 
Vision is impaired, and field contracted and 
interrupted by scotomata. Disease often due 
to syphilis. Treatment : Rest of eyes, and 
protection from light by blue glasses. In both 
syphilitic and simple forms mercury and 
iodide of potash are beneficial, combined 
with tonics, if necessary. Eyes may be leeched 
occasionally, if patient is i 
Sii^araiive C/wroiditis, 
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is a most acute and violent si^H 

flammalion involving whole eye.iS 
conjunctiva swollen, redandtedeiM 
nea cloudy ; aqueous turbid ; irid 
ward ; pupil dilated or blocked^ 
vitreous, retina and uveal Iraflfl 
with pus; tension increased and j 
painful and tender. Disease as a 
in total destructioa of eye and a. 
globe. Treatment : Cold and leeche 
atropine ; canthotomy to relieve pi 
litis; paracentesis to relieve tension 
eait ti) pus. Poultice sometimf " " 
and hasten suppuration. 

K serous form of choroiditis 
curs in connection with serous 
toms of inflammation may be very 
vitreous and aqueous arc cloudy, 
fundus and impairing vision. Ten 
bill may increasejagu^MBrtrott 



CHOROIDITIS. Ill 

■posUrior ; posterior staphyloma .- Elonga- 
tion of post, nalfofeye with stretching, inflam- 
mation and atrophy of choroid and retina. Pre- 
cise etiology disputed, Occurs commonly in 
highly myopic eyes, leading to still further in- 
crease of myopia. Occurs rarely in hyperme- 
tropia. Predisposition seems to be congenital, 
and exciting causes to be strong efforts of ac- 
commodation and convergence for near vision, 
and continued hyperEemia of posterior scler^U 
lone. May be stationary or progressive. In 
fonner case, ophthalmoscope shows more or 
lesiS regularly- shaped orescent at outer edge of 
optic disc (or a zone extending nearly or quite 
around disc) of glistening white color, from 
sclerotic shining through the atrophied 
choroid, and with edges well defined, and 
fringed with pigment ; retinal vessels are seen 
running over it ; myopia does not increase, 
and eye is not painful or irritable. But 11 
affection is progressive, inflammatory symp- 
toms are added : edges of crescent are con- 
gested and blurred ; additional white patches 
appear about it and unite with original one ; 
Vitreous becomes turbid j myopia increases j 
eye is irritable and vision impaired. Glau- 
coma, detachment of retina, or choroidal 
hemorrhages may supervene. Sometimes 
cresccntic atrophy of choroid occurs without 
any staphyloma of sclerotic. Treatment : 
In active form, complete rest of eyes; Hue 
glasses ; avoidance of all causes of congestion 




CILIARY BODY. 



CYCLITIS, [Cr.KViAot, circle.] INFLAMMA- 
TION OK Ciliary Body : Generally arises in 
connection with iritis and choroiditis, but may 
rIso come from injury. Diagnostic symptom 
is pain overciliary region, especially when this 
is pressed upon. Also, zone of ciliary injec- 
tion around cornea ; photophobia and lach- 
^ymation ; enlargement of veins of iris ; In- 
p-pase of tension; turbidity of aqueous and 
.vitreous ; loss of accommodation and impair 
Blent of vision. Exudation may be serous, 
^astic or purulent. Traumatic cyclitis, 
caused by wounds in ciliary region, foreign 
body in eye, dislocated lens, &c. May result in 
^tal suppuration and atrophy of globe in spite 
pf every precaution, and may also cause sym- 
, pathetic inflammation of other eye. Leeches, 
liot or cold apniicalions, and atropine, may 
.^ tried, but if disease progresses unfavorably 
ijwnoval of eye is advisable, to ensure safety 
.Sf other one. Cyclitis occurring in course of 
• l^tisor choroiditis requires same treatment 
ttt (bosc atiections, and may recover perfectly, 

^^^■Pe 10 bright light ; by fine work, e.tp^^^ 



ally pulsate. Eye is irritable, -M 
and areads light. Indications ] 
cili se, put eye at rest, and proC 
glasses. Leeches and cold dd 

Passive venous congestion oCa 
obstruction to outflow of vi 
appear large, dark, tortu 
Hypera:sthe5ia oi 
When not dependent ( 
most commonly caused by strd 
in fine work, by exposure t 
light, etc. The patient ' 
eyes, owing todaiiling s( 
morbid persistence of r 
lachrymation, spasm of orbicfl 
iary neuralgia. Very rarely, i 
toms there is Hyetfilopin [Gr. 
o+if , visutn] , or the power of r( 
very faint light. "■' ----- 



RETl^flTIS. 12 s 

^rceptible organic change. Most common 
causes are prolonged exposure to intensie 
light, lightning -stroke, concussion of eye i>t 
liead, disuse of eye (as in squint), neuralgia 
of 6fth nerve, and old age. Distinctness of 
vision is impaired, especially in feeble light — 
hemtralopia {Gr. ijfupo, day, and o+ij, vhion\. 
Treatment must depend on cause. Perfect 
cure often results. In anesthesia from disuse, 
systematic exercise in reading with affected 
eye is often beneficial. 

RETiNfTiij; Inflammation of Retina : 
Caused by severe exposure to bright light or 
fine work ; syphilis ; Bright's disease ; exten- 
sion of inflammation from other tissues ; em- 
bolism of central artery ; injury, etc. Usually 
associated with inflammation of optic nerve 
{nturo-rttinilis). May also be combined with 
inflammationof choroid and vitreous. Gener- 
ally alTects connective tissue primarily, and 
extends later, if at a!l, to nerve elements. In- 
flammatory product infiltrates tissue, and ap- 
pears as exudation upon surface, being evenly 
spread over it, or collected into irregular 
patches. Ketinaswollenandcedematous. Tis- 
sue and vessels may undergo sclerosis, fatty 
degeneration and atrophy. Extravasations of 
blood often occur ; most common in inner 
layers, but may extend to choroid or into vitre- 
ous; may be absorbedor changed into opaque, 
degenerated mass ; when verycxtcnsive, con- 
dition is called retinitis apopUctlca. [Retinal 
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apoplexy may also occur without inflamma- 
tioD. from injury or atheroma of vcsseIs). 1q 
relinitis of Brighl's disease ^retinitis atbumi- 
KUrica or tufikritica) there is large amouni of 
exudation, which soon becomes fatty, in fegion 
of papilla, and also numbers of white, glisten- 
ing, stcUiforra spots scattered about ; and he- 
morrhages are numerous. In retinitis, in 
course of syphilis, there may be numerous 
white, punctiform opacities, especially in re- 
gion ofmacula, and hemorrhages are not likely 
to occur. In retinitis of leucocythiemia (retini- 
tU leueamieii) there are round, yellowish- 
white patches, sometimes with red borders, 
strewn about periphery of retina, and near 
macula — formed from masses of exuded white 
and red blood-corpuscles ; fundus has pale 
yellow tint, and arteries look pale and blood- 
less. Suppuration, of retina scarcely ever 
occurs except in panophthalmitis. 

Ofi/i/Aitlrnascofiica/ipfarancesQiieXiai\J3 3it: 
Opacity of retina, varying in degree from 
tliat of fine mist or film to that of dense, white 
patch of exudation. Vessel^ are obscured 
the more the opacity lies in inner layers. 
Disc looks blurred, especially its edges. Arte- 
ries usually of normal calibre, but veins diS' 
tended and tortuous. Blood -extravasations 
appear as irregular, red patches ; if in inner 
layers, among nerve-fibres, they are striated, 
and have feathery edges -, if in. outer layers, 
they appear more smooth and aivvX^qthv. ^Hf^ 
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temally appearances of eye usually norc 
Vision impaired according (o severity of 
flammation, and extent to which nerve-e 
ments sufTer. Sometimes it remains normal, 
whea ophthalmoscopic appearances are very 
marked, A very common complaint is that 
everything is seen through a mist or haze. 
Pain generally slight. Disease may rim acute 
or chronic course, and end in recovery or in 
incurable atrophy and blindness. 

Treatment : Complete rest of eyes. Blue 
passes. Special attention to general health. 
Leeches to temple in acute stages. "^ 
doses of mercury sometimes act well, 

Retinitis pigmentosa ; Pigmentary degei 
ration of retina : — Generally hereditary " 
associated with other bodily defects. Bcgii 
ea.rly childhood, and runs very slow course, 
usually affecting both eyes. Often combined 
with post, polar cataract. Characteristic 
ophthalmoscopic appearance is a peculiar de> 
posit of pigment scattered over retina, appear- 
ing as irregular, stellate, black spots, with 
branching processes (something like bone- 
corpuscles in form), and as small black lines, 
showing tendency to follow course of vessels. 
Retina and disc atrophied and vessels small. 
Choroid also atrophied in some cases. There 
is gradual contraction of visual field and in- 
creasing torpidity of retina. About the first 
symptom noticed Is heR\Btaio\>i^ W- ^"-'iN- 
" — " — '■tof any 
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11^ oc^:4_isM or central artery. 



or Retina: Caused by ef- 
f js. ;c X :~ ±iniiiAtory material, blood, etc., 
S;: v*-- choroid ar.d retina ; by loss of its 
js^.-Tcr: fr.^TT. liiminution in bulk of vitreous; 
rn i.r-^iuor. of eye, as in myopia; by tu- 
r.-:r> rc^cj^ih it ; Sy concussion from blows 
c* ?>?. -:c. May be partial or complete. 
W.i*. rrhir-alnioscope an ordinary partial de- 
rA,-i=ie:i: appears as a tremulous, bluish-gray 
sar pr:;ec:ing into \-itreous, with retinal 
T«85el5 beading over it. and surrounded by red 
cbocoidil renex. Verv small detachments 
riiv appear as nne gray streaks. In total de- 
u:Jinie-: no retiex can be obtained from 
f-- £-> -t: ali. S>Tnptoms complained of are 
^MV.-ij: y.v^ud before eye, metamorphopsia, 
ar.d I?<s of vision in part of field correspond- 
ing to de:achmer»t. Thus if lower half of 
ie::aa is detached, upper half of field will be 
abfen:, &c. Pro^osis unfavorable. Tendency 
of detachment is to increase. Only excep- 
tior.il'.y it ruptures, or subjacent fluid is ab- 
sorbed and retina falls back into place and 
some degree of sight is restored. Treatment 
chieiiy expectant. Success has been reported 
from keeping patient for long time on his 
back, and also from operation of passing 
needle in through sclera and opening sac so 
as to allow fluid to escape and retina to fall 
back into place. 

Embolism of C^^t^ki. a^rtery of Re- 
tina * Causes suddeiL\>V\tvdTi^^^'*»AxX^<:k>\\^:s>^ 




■r irritation. Optic disc appears blanched, 
and retinal vessels reduced in site and more 
or leas bloodless. Arteries may appear as 
small white tlireads ; veins small and irregu- 
larly filled. Soon retina becomes opaque, ex- 
cept at fovea, which appears as cherry-red 
spot from choroidal reflex. Condition ends 
in atrophy of nerve and retina, and is irre- 
mediable. 

Epilepsv of the Retina:— Is cbaracter- 
atd by sudden dimness of vision, advancing 
from the periphery of the field toward the cen- 
tre, until total blindness results, which lasts 
generally but a few minutes, and then com- 
pletely disappears, The attacks occur at va- 
riable intervals, and affect one or both eyes. 
Condition is supposed to be due to spasm of 
retinal vessels. Affection is rare. 

Tumors of Retina ; Glioma [Gr. yXen, 
gltie\ .- is composed of round, spindle-shaped, 
and branching cells, with granular, intercel- 
luliU' substance, and originates in retinal con- 
nective tissue. Occurs almost exclusively in 
yoimg children, and often unnoticed imlil far 
advanced. Appears as bright, yellowish 
tumor, projecting into vitreous. Surface 
vascular, and retina in vicinity detached- 
Eye may look normal externally and be pain- 
less, but vision is lost. As tumor gi'Ows, it 
fills globe, presses forward iris and lens, bwtWs, 
through cornea, and presents ex\.eT\\;:&^ 
iungaus, bleeding surface — occasionuig gtcaX 
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Cataract: Isanopacityofi 
caused by interference with its ; 
thus result from senik involul 
ting disease, such as diabetes; 
especially of uveal tract, which 
supply or extendi to lens itself 

felt«r, lens) ; or from injury. 
ea observed as cause, but [h 
acciOD not understood. In m 
cataract occurs after 45. Bu 
an)' age, and is sometimes con; 
forms described, but ^reat pn 
is into (i.) Soft oT cortical catm 
below middle age, and of s 
throughout, (a.) Hard or »■ 
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of fatty or chalky consistence ; or fluid parts 
may increase sn that capsule is filled with 
milky Uquid. A cataract with fluid cortex 
and bard nucleus is sometimes called a Mor- 
gagnian cataract. Traumatic cataract is soft 
cataract following injury and developing usu- 
ally with special rapidity. Most frequent 
causes are wounds which perforate capsule 
and allow aqueous humor to reach lens-sub- 
stance, whicli becomes soft and opaque, and 
may swell to such an extent as to press upon 
neighboring parts and excite dangerous inflam- 
mation. In more favorable cases U may be 
wholly or partially absorbed. Traumatic cata 
ract may also result from simple concussion, 
withoutany rupture of capsule. Partial corti- 
cal cataracts may occur and are often called 
capsular cataracts. They are usually not due 
to changes in capsule, but to changes in cortex 
near its inner surface. After Iritis or per- 
forating ulcer of cornea a deposit of lymph is 
often left on ant. capsule of lens (p. 104); su- 
perficial lens-matter just beneath may also 
suffer in its nutrition and become opaque, 
while intervening capsule remains transparent. 
This is called ant. central capsular cataract. 
If it projects much above capsule it is called 
pyramidal catai'act. An opacity of cortical 
substance lying upon post, capsule, or a de- 
posit of lymph upon latter fromVvueo«&,''v^ 
caiJed _;«Ur/. ^c/ar cataract, and is Tno,c\\\«^'i 
frequeat. Sometimes a single Vayer o^ \ef^^- 
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fibres becomes opaque, while remainder retain 
their trjir.sparency. This form is called 
UmzKaii.:^ Umellar^ or zonular cataract ^ and 
is m:'St rommon during infancy and youth. 
It may remain stationary or become complete. 
.\ *,'.V.ir. hardy or scniU cataract is distin- 
g-j:shed by a hard, central portion or nucleus y 
surrour.ded by a less dense layer of cortical 
substar.ce. As cataract progresses, distinctior 
between conex and nucleus becomes moK 
and more evident, latter appearing as round 
central patch of greater or less size and ol 
yellowish color. Progress usually slow, year 
often elapsing before cataract matures. Re 
tr\?grcssive changes may occur, as in soft form 
S.^ti cortex may undergo absorption or fatt 
and chalky degeneration, while nucleus be 
comes harder. Capsule is then apt to becora 
lough and adherent. The name black catar 
a^: has been applied to a very rare forir 
where the color of the lens is very dark. 

Symptoms : A fully formed cataract i 
easily seen, as pupil is filled by grayis 
opacity. Incipient or partial cataracts ma 
bo seen by oblique illumination or ophtha 
moscope. If latter is used, mirror only 
employed, when, on illuminating eye, an 
cataractous opacities appear as black spo 
against red background. To ensure thorougt 
ness, pupil should be dilated by atropine 
Complete soft cataracts, va\v^Tv sq^^w^y obliqi 
illumination, present \iW\s\v-<gc^>j o^^-^ci; 
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slightly denser at centre than at maigin. In 
hajd cataracts opacity presents yellow nucleus 
surrounded by grayish cortex. In pure lamel- 
lar cataract, opacity is uniform and sharply 
. marked off from tracsparent border and over- 
lying strata of lens. With ophthalmoscope, 
opacity appears as dark disc, and light shines 
through it from fundus. Vision impaired just 
according to degree of opacity. \Vhen cata- 
ract is congenital, or has developed in child- 
hood, the lack of vision may cause loss of 
functional power of retina, or muscular de- 
rangements, such as strabismus and nystag- 
mus (p.146). In cataracts appearing after pu- 
berty these effects seldom seen, 

Trealmsjtt: Medicine accomplishes no- 
thing except in way of improving general 
health, and so impeding progress of opacity. 
While cataract is maturing, vision may he 
temporarily improved by dilating pupil, by 
shading eye from light or by atropine, in 
partial cataracts which have become station- 
ary, operation for artificial pupil may be per- 
formed to expose clear portion of lens. Com- 
plete cataract may be removed by one of 
several operations (p. 74), If degenerative 
changes have occurred, removal of lens is 
mote difficult. Before operation, vision and 
field should be tested ; for, if function of re- 
tina has been lost, operation is useless and 
nnjustifiable, Progress of cataract m3.y be 
hastened by opening capsule with nee.dlk,%Q 
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that aqueous humor may act upon lens. In 
traumatic cataract from rupture of capsule, 
eye should be treated with atropine and band- 
a^je, just as if a needle operation had been per- 
formed. If lens-matter swells excessively, it 
should be evacuated at once through corneal 
incision. Chief bad results from extraction 
of cataract are suppuration of cornea, iritis, 
irido choroiditis, prolapse of iris, and imper- 
fect union of corneal wound. After lens has 
been removed, cornea is only refracting sur- 
face left, and strong convex glasses are needed 
to give acute vision, except in rare cases 
where eye was very highly myopic before 
operation. As accommodation is lost, spec- 
tacles give acute vision only at one distance, 
and more than one pair is thus needed. Where 
lens has been removed from only one eye, 
and other is normal, spectacles cannot be 
used, because of very different refraction of 
eyes. Still, eyes adapt themselves to new 
conditions, and work fairly together. 

ScconJarv Cataract: Is name applied to 
opacities which appear in area of pupil after 
lens has bcjn removed. [Also applied to 
cataract following another disease of eye.] 
Opacities may be in capsule or due to lymph- 
deposit from iritis ; or to particles of lens 
matter left behind by operation. Capsule 
may cause impairment of vision by becominsj 
wrinkled, without being oi^ac\vie. Operations 
for such secondary cataract coTv?As>\.vcy.v^-;^xx^^ 




DISLOCATION OF LENS. 



ole in them by needles passed through 
lea. etc, (See p. 77J. If there is much 
ph in pupil, iridectomy may be necessary. 
ISLOCATION OF LENS 1 ECTOPIA LENTIS 

fic, from, and run-nt, plai:e\ : Generally 
Its Trom injury, but may be spontaneous 
I weakening of suspensory ligament. May 
iomplete or partial. In latter form, lens 
' be moved to one side, so that its margin 
ses area of pupil, or it may be merely ro- 
d on its axis. Iris tremulous, where sup- 
. of lens is lost. Vision greatly disturbeil. 
ficial pupil may be made in more favornble 
;e, or lens may be extracted, especially 

causes irritation. In total dislocation: 
lens may lie in ant. chamber. (2) In vi- 
us. Is then apt to act as foreign body, 

may cause sympathetic trouble. (j) 
ler conjunctiva. This only occurs where 
Cj b!ow has ruptured sclerotic, leaving 
URCtiva intact. In all cases of total dis- 
tion, lens should be removed at once if 
lible. 

ENTICONUS or CONICAL LeNK lias been 



VITREOUS HUMOR. 

ISEIGN Bodies lodged in vitreous usually 
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Ij sympathetic disease. Very rarely they be 

C come encapsulated and remain harmless foi 

■ a lonjj time. Removal may be attempted 

but is difficult. (See p. 247.) 

Hemorrhage into Vitreous is cause< 

by rupture of vessels from injury or disease 

Blood generally comes from choroid, and reti 

na is detached and ruptured. Sudden obscu 

ration of sight results. Small hemorrhage 

,l may be seen with ophthalmoscope as darli 

* reddish masses, against red background. J 

very extensive one renders vitreous so opaqu 

that no reflex can be obtained from fundus 

I Blood may be slowly absorbed, leaving only 

■* few dark floating opacities, and good visio 

be restored ; or eye may be destroyed. 

Opacities of Vitreous, result from ir 

^ flammation or hemorrhage, and cause annoj 

J ing disturbance of vision, appearing as blac 

spots floating before eye. Are of varioi 

shapes — dark dots, threads, membranes, et( 

If eye is illuminated from a distance of 12" t 

ophthalmoscope and then moved quickly i 

various directions, opacities are easily sec 

floating about behind lens. Sometimes opacii 

is diffuse, making fundus appear hazy ar 

indistinct. Treatment must be directed 1 

primary disease. Alusca volitantes [La 

tnusca, a Jiy^ and volitOy to fly about^, Afyt 

iiesopia, are floating opacities often con 

plained of, not of servous Tva\.wxe^, ^Ltvd occu 

ring in perfectly norma\ e^es. T>cv^>i ^-^^ 
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usually as bright beads iloatiiig through Sekl 
when patient regards a bright clear surface 
—such as a white wall, slieet of paper, etc. 
They are due to the vitreous cells, an 
be seen by ophthalmoscope — which distin- 
guishes them from pathological opacitii '^ 
Only treatment is to quiet palient's fears i " 
cerning them and correct general health, 

Hyalitis : Inflammation of Hyaloid' 
OR. Vitreous Body; — is, usually, secondary 
to ittflamtnation of surrounding tissues. The 
changes are cell- proliferation, fatty degenera- 
tion, connective -tissue formation or suppura- 
tion, and become evident by opacity they 
cause. luflammation may be partial or com- 
plete. New formation may be reabsorbed or 
remain permanently. Vitreous may degener- 
ate and become fiuid. This state is called 
lyncAisis [Gr. aui', togetAer, 3XiA ;(ud-j(, jfea/- 
itigtl and may be diagnosticated, if there are 
opacities, by the rapidity and freedom of their 
movements. If cholestcrine is present it ap- 
pears as sparkling crystals, and condition is 
called synchisis scintillans [Lat. uintilla, a 
spark ]. Fluid vitreous is generally followed 
\(f shrinking and atrophy, with falling forward 
of retina, &c. A soft vitreous does not cause 
asoft globe, if tension is increased. Treat- 
VUHt of hjralitis is that required" for primary 
afFection. 

CVSTICERC! have been found in 
generally projecting from the deeper 



tini^H 

4 
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Persistent Hyaloid Artery has beea 
observed as a dark, withered thread running 
part or all of the way between optic disc and 
post, pole of lens. 



anterior chamber. 

Hypopion [Gr. vTTOy under, and irvosy pus.]; 
is a collection of pus or lymph at bottom of 
ant. chamber. Effusion may come from cor- 
nea, iris or ciliary body. May be reabsorbed, 
or, if not too tenacious, may be evacuated 
by incision at lower edge of cornea (see p. 72.) 

Hyp/EMIA [Gr. vTto, under, and diiia, 
blood\ is an infusion of blood into ant. cham- 
ber, and may result from wound of ante- 
rior part of eye, or from simple blow without 
rupture of coats ; or, very rarely ^ it may be 
spontaneous. Best remedy is compress ban- 
dage to keep eye quiet and hasten absorption. 

Foreign Bodies sometimes lodge in ant. 
chamber. They should always be removed, 
if possible, through incision in cornea, p. 247. 



optic nerve. 

Optic Neuritis ; Inflammation of thk 

Optic Nerve ; — Usually caused by exten- 

sion of i'n/Iammation from 2Ltiot\v^x ^^x\. oi. 
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from pressure upon nerve and obstmcUon to 
its circulation. Occurs in connection with 
abscess, periostitis and tumors of orbit, 
basilar meningitis, tumors of brain, collection 
of fluid between sheaths of nerve, etc. Is 
called aicending or descendiHg, according as 
it originates in eye and extends upward along 
nerve, or w(« versa. Ophthalmoscopic ap- 
pearances are due to byperxmia, exudation 
and swelling. In marked case, disc looks 
red, opaque and prominent, with margins very 
indistinct, giving it a woolly appearance. 
Vessels are seen dipping into swollen mass 
and partly obscured by it Veins distended 
tortuous and pulsating. This coiidilion if 
called engorged papilla, slauuiies papilla, 
[Ger. staufti, to dajii\,a\ choked disc. Vision 
unpaired — but often less so than appearance 
of disc would indicate. Process usually ends 
in atrophy of nerve and permanent loss of 
sight. Neuritis generally associated with re- 
tinitis as neuro-reiinitis. Treaiment varies 
with cause, and this is sometimes beyond 
[each of any remedies. Rest, and blue glasses 
are always proper. Leeches, mercury, iodide 
and bromide of potash are of service in some 

Atrophy of Optic Nerve results from 
inflammation, and from other disturbances of 
innervation and nutrition, some of whicb axe. 
but little understood. Seen with, diacises ^^ 
hrain 2nd spinsl cord; diseases oi aAi«-"i 
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pressure on nerve ; blood-poisoning ; anae- 
mia, etc. Disc looks flat, op.ique, and of 
glistening vitiiK {while atrophy), qt bluish- 
gray color {gray alropky), with its capilla- 
ries obliterated ; may present ashallow exca- 
vation with sloping edges, over which vessels 
run without any abrupt curve. Retinal ves- 
sels may be small— arteries appearing as fine 
threads. In some cases, however, veins re- 
main large and tortuous, as in infi animation. 
Vision impaired ; field contracted and in- 
terrupted by scolomata ; color perception 
impaired. In exceptional cases, disc pre- 
sents appearance of advanced atrophy and 
vision rem^dns perfect or nearly so. Trttit- 
mfttt adapted to cause and to general condi- 
tion of patient. Marked benefit sometimes 
obtained from subcutaneous injections of 
strychnia beginning with gr, -^c,, and gradn- 
aJly increasing dose until poisonous "" 
appears. 
Tumors of optic Nerve have beei 






served, hut are very 

QPAQtJE Optic Nerve Fibres : A] 
when medullary sheaths are retained 
certain distance, instead of being lost at lam- 
ina cribrosa as tlicy normally ore. Most com- 
mon form under which they appear is as an ir- 
regular, white, striated opacity with feathery 
edges, projecting from margin of disc for a 
sliort distance into retina, B.c\,mal\e5aeU mai 
eemayaoc be hidden by ii. I>\st wA 
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other parts of fundus look natural, and vision 
is not impaired except by a sliglit enlargement 
of normal blind-spot. These facts serve to 
distinguish opaque fibres near disc from an ex- 
udation in that region. ^M 



AMAUROSIS. 

Amaurosis [Cr. aimvpou, to render obscure^ 
and Amblyopia [Gr. n^Xut, dull, and uf , 
eye]: — are names which were formerly mucli 
used to denote the various condiiions nf 
blindness, before the diagnosis of ocular dis- 
ease was as exact as it now is. As ihey con- 
vey no definite idea of the nature of the dis- 
ease, they are objectionable wherever a more 
exact term can be used. The term amblyopia 
is still found convenient to designate certain 
conditions of impaired vision where no organic 
changes can be seen to account for them. 
Vision is often thus defective where eye has 
been long disused, as in strabismus— nui^/v- 
opiajrom disuse, orex anopsia [Gr. utn, 'witA- 
out, and o-^n, visiofi] : in anemia from severe 
illness or hemorrhage — anamic amblyopia ; in 
alcoholism — amblyopia potatorum \ Lat.pala- 
ler, drini-er]; in uremia; lead-poison;ng ; 
from excessive use of tobacco ; from exposure 
to prolonged glare, as in snow-blindness, and 
hemeralopia ; from irritations of fifth nerv^j^ 
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as in neuralgia, etc. Treatmenl ci 
manly in remowng any supposed local or 
general cause. Hypodermic injections of 
sti^chnia (p. 140) often of ser\'ice. In some 
cases vision is restored ; in olhers it deleri- 
I, and atrophy of nerves becomes appa- 



rri^ 
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^^H GLAUCOMA. 

^^■Gl-AUCOMA. [Gr. rXnii«ot, ^reen 

greenish reflex sometimes seen' in disease.] 
Arthritic Ophthalmia. ^ — A very danger- 
ous disease of eye occurring usually aftermid- 
die age, and which, if unchecked, ends in in- 
curable bUndness. Essential feature is in- 
crease of intra -oculftr fluids, causing dislention 
of tunics and destructive pressure upon them. 
Ejtftcl etiology not decided : supposed by some 
to be due to inflammation, by others to per- 
version of nerve influence governingsecretion. 
Rigidity of sclerotic, interfering with perfect 
balance of blood-supply seems lo play im- 
portant part. Large percentage of cases 00- 
ctu- in hypermetropic eyes. Disease generally 
attacks one eye first and other subsequently. 
Generally, premonitory stage of varying- dura- 
tion, and more or less marked by following 
symptoms : rapid increase of presbyopia, in- 
fermiltent obscurations ot s\?Jtt.-, =^95ean»nce_ 
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■6f visual field, tnosl on nasal side; slight 
increase of tension ; ciliary neuralgia. 

Acute inflammatory fflaucBi/ia mesexits all 
^-mptoms of severe internal inflammation. 
There ia ciliary and conjunctival congestion ; 
photophobia; lachrymation ; aching pain in 
globe and over head, with perhaps fever and 
vomiting; cornea cloudy; iris pressed forward 
and ant. chamber shallow ; pupil dilated and 
perhaps presenting greenish reflex ; aqueous 
and vitreous turbid ; tension increased, even 
to stony hardness. Vision much impaired. 
If fundus can be seen, arteries are found 
to pulsate spontaneously or from slight pres- 
sure on globe, veins arc dilaied, tortuous and 
pulsating ; and small hemorrhages may appear 
in retina. If tension has existed long enough, 
Optic disc is found cupped in characteristic 
manner : excavation extends to margin of disc 
and its edges are abrupt, steep, and some- 
times undermined ; nerve is of bluish-gray 
color, increasing in intensity towards peripke- 
ry : retinal vessels appear distorted or inter- 
rupted where they pass over edge of cup ; if 
object-lens ( examining by indirect method ) 
is moved sideways, a parallax is obtained, 
raai^in of excavation appearing to move over 
its centre " like a frame over a picture." Se- 
verity and course of disease very variable. 
May be very rapid, destroying sight in a few 
itoiin—glancoma fulmiitans [ Lat. fulmm, 
iightHing\ ; or, acute symptoms may subsidcv 



cvppa« af dBC, o 



a tmne, asd sadden a 
MOcfc ifacn sapeTTeac 
that DSC of atropme in cfai 
p[«ci{uiate acute anacJc 

SttsmJary giant. 
^ufDftu ensuing upon one q 
injuries or inAaminations o( ej 

Trealmenl : Great remedy fl 
iridcctomy-^ist applied by \ 
lSj6. li acU beneficiaOr byj^ 
ducing ocular tension, and i' 
early stage of disease, may b 
disease advances prospecb ) 
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^be ; inflammations involving ciliary body. 
en most commonly in young. Period of oc- 
rrence variable ; may appear shortly after 
lury or not until many years have elapsed — 
iured eye having perhaps meanwhile 
rophied to a shrivelled slump. Danger of 
cannot be considered as past so long us in- 
red eye remains, cspeciaUy if this shows any 
ndemess or irritation. Dise^e mny come 
I very insidiously, and is often unnoticed 
ilU beyond hope of aid. There is a condi- 
gn called sympathetic irriiation quite dilfer- 
,t to sympathetic ophthalmia — regarded by 
my 3S premonitory stage of it. In this 
ndition, eye is irritable and perhaps sliyhily 
jected ; there is photophobia, lachrymnlion 
'A neuralgic pain ; power of accommodation 
diminished, and eye is quickly fatigued by , 
le work. These symptoms may recur re- i 
iatedly and pass on k'aving no organic | 
anges, and ihcy cease completely after other 
e isremoved. Sympathetic iiiflammatioH x 
;k£ iris, ciliary body, choroid, retina, an 
reoUB — extent to which these different I 
■uctures are Involved varying in different | 
lea. Tendency is toward rapid plastic f 
fusion, which glues different tissues together 
id destroys them. Iris is bound to lens and ^ 
icomes degenerated and rotten ; it may be J 
la'vn backward by the adhesions QC bvi.\%i:>^~l 
l^ard by exudation behind k, 'M.a.5sc=, "^ 
mpb wa.y 61} pupil or be seen ftcia.1\Yi^ '% 

mm 
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vitreous. There is ciliary congestioiii photo* 
phobia, lachrymation, with rapid loss of sight. 
Pain may be severe or absent, but there is 
almost always tenderness of ciliary region. 
Tension increased at first, but reduced later, 
as eye degenerates. Treatment must be 
mainly preventive, as little can be done when 
disease is once established. A blind eye from 
which there is slightest risk of sympathetic 
ophthalmia is always better removed, espe- 
cially if patient lives some distance from medi- 
cal aid. If injured eye possesses some sight, it 
may be left, but should be closely watched, and 
enucleated the moment it sets up sympathetic 
irritation. If disease is established, offending 
eye should be at once removed, but chances 
of benefit are then small. Complete rest of 
eye and protection from light, strong sol. 
atropine frequently applied, tonics and good 
food, are all important. (See p. 249.) 



MUSCLES. 

Strabismus or Squint [Gr. <rrpa^iC(o, to 
squint,] is a loss of proper balance between 
muscles, so that when visual line of one eye 
is fixed upon object, that of other deviates 
more or less from it. Caused by anything 
which develops preponderance of power in a 
muscle f either directX^ ox mdirectly. May 
thus arise from some reit?LC\A.\-e ^tvq\cvA>j\ •v\v>i^ 
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anything which prevents binocular vision 
(cataract, corneal opacity, &c.) in which case 
the excluded eye yields passively to muscle 
which happens to he strongest ] or from par- 
alysis of museies. Chief forms are coHver- 
gent strabism«s (eye deviating inward), and 
divergent strabismus (eye deviating outward,) 
An upwardsquint is called strabismus sursuni- 
vergens ; a downward squint, strabismus de- 
orsumvergens. Squint confined to one eye 
(monolaliral) ; or may appear sometimes in 
one and sometimes in other [allernating). 
Range of motion of squinting eye may be 
curtailed, or it may be as great as evcr^ouly 
displaced toward side of con tractedi muscle- - 



patient to look at your finger held before him, 

and cover each eye alternately with your other 

hand. If uncovered eye remains fised on 

object when other is covered, it is eye usually 

used for fixation. If it has to move to bring 

■"s visual line upon object, it is one which 

sually squints. Deviation of squinting eye 

when sound eye is fixed upon object is the 

primary deviation. Movement which sound 

eye makes when covered with hand, while 

. Gquinting eye is made to fix its visual line 

I upon object is the secondary deviation. When 

1 primary and secondary deviations ate cij^ai, 

I and squinting eye accompanies heaVftv^ ow 

strabismus is caWeA. toi 
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comilant. Slrabisnius measured by distance 
between two noinls marked on lower lid lo 
correspond wiiri (he position of centre of pupil 
ofsauinling eye (i) when its visual line is 
fixed upon object, and (2) when visual line ot 
other eye fixes object. Instruments For noting 
this distance called sirabismometirs. When 
squint is monolateral, squinting eye is fre- 
quenily amblyopic, from habit patient acquires 
of unconsciously suppressing its retinal image. 
Boas to be rid of the diplopia (?). In alternat- 
ing strabismus, first one eye deviates and then 
the otlicr, and vision of both may remain 

E equally good. Strabismus is at first accom- 
anied by<iiplopia. but this usually disappear? 
Iter (p. 540 
CoHi<ergent or Initmal Strabismus ; is due 
lo hypermetropia in great majority of cases. 
In H. the accommodation is constantly called 
into excessive action, and this is always asso- 
ciated with increased conveigence. In at- 
tempting to increase accommodation, so as to 
gain clear vision, one eye squints inward. At 
first, squint may he periodic, appearing only 
when close work is undertaken. ; but it soon 
becomes permanent. Convergent squint is 
most frequent in moderate degrees of H.whsie 
sight is markedly improved by these increased 
efforts of ciliary and intemi muscles. Very 
rarely it occurs in moderate degrees of myopia, 
where eyes are much used at fine work, and 
Eternal recti become peTmiaiie.i\<LVj cota-cuu^^ 




It may also occur from 
^ ralysis of external rectus (p. 150). 

Divergent Strabismus J is most frequently 
accompanied by myopia. In myopia strong 
convergence often require J, yet iliRicult 
from shape oF eyeball, and internal recti be- 
come strainetl and weakened allowing eye 
to deviate outwards (p. 162). Also, when 
one eye is blind or very defective the im- 
pulse to binocular vision is lost, the inter- 
nal rectus grows weak and divergence occurs. 
It may also be produced by division, paralysis, 
or defective innervation of opposite muscle 
(p. 151). 

Treatment for concomitant squint (which 
roust always be carefully distinguished from 
the paralytic) consists in dividing tendon of 
shortened muscle. This weakens muscle by 
allowing its tendon to recede and acquire new 
insertion further back on sclerotic, and so, in- 
directly, strtngthens opposite muscle. Where 
deviation is great, it is often necessary to oper- 
ate on both eyes, to obtain full correction. 
After operation (p.7S), suitable glasses should 
be worn to correct the refraction and prevent 
recurrence of the squint. 

Paralysis of the Nekves supplying 
THE Muscles : — One or more of the nerves 
may be affected, and paralysis may be total 
or partial (J>aresis). A fixed squint may re- 
sult ; or tlie trouble may be difficult. U 



pa?.a:.y5:5 of muscles. 

':■ -n-.-^-e'-t bv diplopia and im- 

: -.1 -cri^Lin direction. Causes 
. ^ .-..-- - -- * > u-e . It mav result from 
- - : r. ; : from cerebral or orbital 
:"r.r.-. 5. r ".v. lis. raeumatism, 5:c. 
- - ^ :--:5i :ric uer.i cause. Mode ot 
^ -v._?:.:'.Ar i-rveiiients was given at 
:.-., A.-j'.rv:^ generally shows wbicti 
^ A-i/-iA". a^^ a certain form of it 
" .:^ ^. -..->. d:~crent paralysis, li 
5 : ...--. 15 ^-^riscr.t. it is distinguished 
. . ■".-.■.r.i :\r— . by tact that secondary 
- .f ^Tj.-.-;r ->.an" primarv, instead of 
:-: : J.:.-.: -.: i*. This results from fac 
: :-. : ."r.erv.i.-.cn of paralysed muscl 
^ .-. ^- :.■--.,; 7 i~Vri ihaii normal to brin 
•. ^ J', y "5:t:on : and this being r( 
. -. V.:ji".:V.y riiuscle of other e^ 
< .■ T : y : r : . .' -ate secondary deviatio 
-" -■ .';.•.:" ».'i»"v .- is the most fr 
:. rj >>iv,y'ete or partial, and afif« 
::" :>;• rr.-.r.-hcs. In complete \ 
> vjT ".,'. J.T.^cys ptosis) and eyel: 
: ..•'.:t,-. cf J eternal rectus and s 
: ." . <...<. a".":.,-;! draw it outward an 
• '; '^^'y— ""^y^cracnts caused by s 
I re.-:-. J." ,1 ir.t. oblique bein^ abs< 

:*v.iblc. and accomi 
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te thus confined to one or two muscles. If 
branch to int. rectus is paralysed there is de- 
ficient mobility inward and crossed diplopia., 
images being on same level a.nd parallel. If 
sup. rectus is paralysed, there is impaired 
motion upward and inward, and diplopia oc- 
curs above horizontal line, images being 
crossed, and diverging at top, false one stand- 
ing above true. If inf. rectus is paralysed. 
there is impaired motion downward and in- 
ward, and diplopia appears below horizontal 
line- Images arc crossed, false one standing 
below true, and they converge at lop. 

Paralysis of Jourlk nerve : paralyses sup. 
oblique muscle. There is impaired motion 
downward and outward, and homonymous 
diplopia below horizontal line. Images con- 
verge at top and false one stands below true. 

Paralysis of sixth nerve .• paralyses ext. 
rectus. There is impaired motion outward 
and hamonymous diplopia, images being on 
same level and parallel. 

Trealment of paralysis must depend on 
cause. ElectriciC)' sometimes of use. To 
relieve patient from diplopia, affected eye 
Oiay be covered with shade, or a prism worn 
to fuse images. If all treatment fails, division 
of opposite muscle and re-adjustment of af- 
fected one may be performed ( vide p. 79). 

Nystagmus [Gr. tl;c^Ta7^o!,a nod(linj'1\-. 
,^ Biarked by mvol\iai3.iy , spasmoAic o5.tt4\a-- 




'ifty ijictifililg dead liFMHHi 
tti»t in which eyeballs oscillate 
genetall;^ appears in infancy, U 
clear vision is difficult {on ac(^ 
opacities, refractive defeci^^ 
and impulse to proper innefl 
sened. Seen in coal'mineflfl 
undue strain. Treatmeat ctfll 
tic, as little can be done after ^ 
lablished. Whatever improvM 
10 improve !iysta;jnius. 
MuscuLAii Asthenopia ; 

OF INTERNAL RECTI. 
Iiijjh degrees of myopia, 
convergence and over-taxingn 
so occurs in general muac 
rarely, in bypermetropia. 
tiienopia wlien fine work is 
for insufficiency were gi\ 
power of recti interni and ei 
--t ed for r 
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inches. Prisms, base inward, to relie\'c 
strain upon intemi. If these means fail, 
division of external recti to weaken their 

Cwer. Advisability of operating on one or 
th of the extern! depends on degree of insuf- 
ficiency and on power of abduction. 



The eyelids are subject to same affections 
as other parts of general integument — such as 
hyp£ramia,<E<hina, inflammalion and abscess, 
trysipilas, ac»t, hm-pes, ecxema, warts, nxvi, 
syphilitic ulcers, cancer, &'c. These require 
same general treatment here aa elsewhere. 
Special danger to be guarded against is that 
of inflammatory and cicatricial changes ivhich 
easily produce deformity of lids with all its 
bad results. 

Blepharitis Marginalis or Ciliaris 
[Cr. S^trfuiiinv, eyglid\ -, TiNEA Tarsi ; Oph- 
mALMIA Tarsi ; — Essentially an inflamma- 
tion of hair- foil ides along edge of lid, but 
other structures soon become involved also. 
Edge of lid is at first hypcra;mic ; and later, 
swwien, smooth and glossy. Discharges form 
small, yellow scabs, which glue lashes to- 
gether in little bundles. Litde pustules ap- 
pear about roots of lashes, which may leave 
■ jmrl' ulcerations and fissures. Hairs fall out, 
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ami new growth is apt to be thin, stunted and 
misdirected. If disease progresses, edge of 
jd may become hypertrophied and callous, 
cjcsciiutin-^ ^yu'sis [Gr. rvXij, callus] ; and it 
Slav diso be everted. Hairs may cease to 
^r-?*- jil:v?gether, leaving lid bald — madarosis, 
V: r. Mn^ajoi , ^aSa] . Disease occurs in course of 
other inrijiamations ; from exposure to irritat- 
■ji-^ .atdiieaces : in general debility, from what- 
ever ciuse : And is most common among poor 
jad dirt>- classes. Is often associated with 
sccie recractive anomaly, and disappears 
wbca this is corrected. Is very obstinate and 
rt»r.irrT:n:. In Tr^-jtrm/tty cleanliness is of first 
•jn^'vrrjr.ce. Crusts should be washed away 
Si-'-vnl t:::ies jl dj.y with warm water or alka- 
*i:ie '••c:cii .,<^-'h as lo grs. soda to 3 i.) ; after 
,-:cA:ii;.:t-^. soir.e astringent should be applied. 
W jui ,'::r.r:e cL-tment and red oxide mercury 
v.nrt.'atea: jre among the best. Solutions of 
::i:ra^: ,*t >;Ver applied along roots of lashes 
A*-,' '. ■i^^■ us^rjl. Retraction should always be 
,-i.-.-'-u*l ■ r^*^cM and corrected if at fault. 

H >' :<*.'• -■ ; : VM. ^Lat. ^crj^clus, a stye] 01 
> :•: a . 1"? X >c».". a5ecdng connective tissue near 
^•-i^ -*c' "'.c. 5o:tre:i3ies several appear at once. 
.:.iv: rier:: :s ^^nert a succession of them. The) 
. : .>?r irca: s*-clV.r.c of lid, and considerable 
■*-. t. ^^"2^^ s-r/yuracionand sloughing occui 
s.*jr:c *f ^2xr v^'u :;r^ are liable to be destroyed 
*.xc .'^cJt^v-'-'^ i^^-'rrdxN laav beleft. Treat 
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until pus forms, when tumor should be firmly 
grasped between thumb and finger, and 
opened by incision parallel to edge of lid. 
General health almost always requires atten- 
tion, . Styes sometimes seem to be aborted, 
if they are touched, when first noticed, by ni- 
trate of silver, or some astringent ointment 
applied. Sometimes it is useful to incise 
them when they first appear. 

Chalazion [Gr. x'>^"C"! hail^. Tarsal 
OvST ; — Is occasioned by obstruction of ori- 
fice of sebaceous gland and retention of secre- 
tion. A tumor is thus formed in cartilage, 
generally about size of pea, and situated near 
conjunctival surface, so that it becomes promi- 
nent when lid is everted. Overlying skin of 
natural color and freely movable. If inflam- 
1 maiion has occurred, cyst will contain pus ; 
Otherwise it will be filled with gelatinous, fatty 
material. Name applied also to chronic 
stye. Treatment — To evacuate cyst through 
conjunctiva or sUin according' to circum- 
stances. A free incision is made into tumor, 
and if contents are purulent they readily es- 
cape. If not, a curette is used to empty sac, 
and its walls are cauterized or irritated so as 
to obliterate it. Or, entire sac may be care- 
fully dissected out. 

The lids are subject to several deformities 
produced by chronic inflammation, and by 

S]urns, injuries, etc,, which cause loss 



long, cilia will be blcacbec 
ing in secretions, and r- 
looked. 

Entropion [Eit^- ,, .- 
a turning in of free edge of lid ; 
It is sometimes spasmodic, fi 
orbicularis, especially in old p 

Ectropion [Gr. Ektihurj, a t 
is an eversion of lid, exposing i 
surface. 

All above conditions keep i 

constant irritation and diacomf 

moat commonly seen in the 

variety of operations are perfo 

' «jre, a choice of -which is 

■ requirements of each case. In 

B nnr;iTV relief is obtained by 
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fications, is very commonly performed. (See 
p. 249.) The operation of "jfuZ/jflg," some- 
times done in inveteratecases, consialsin dis- 
secting off ail [lie cilia with their bulbs, leav- 
ing the lids permanently bald. Many cases 
of ectropion result Trom injury and cicatricial 
contraction, requiring plastic operations. 

Ptosis [Gr. ntanis, faUmg\ is a drooping 
of upper lid, either partial or complete. 
Caused by injury of levator muscle; swelling, 
and'increased weight of lid from inflamma- 
tion; or by paralysis of 3d nerve {p. 150). 
Sometimes seen in old ■people from great re- 
laxation of tissues. Rarely it is congenital. 

Paralysis of Orbicularis Muscle is a 
result of paralysis aX poriio dura of 7th nerve. 
Lids cannot be completely closed, and patient 
thus has a peculiar staring appearance called 
lagophthalmos FGr. Xnywt. a hare, and ii^SuX- 
jo.r, eyci. The lower lid falls away from g!obe 
30 that tears run over, and eye suffers from 
constant exposure to external irritants. 

Blepharospasm : A spasmodic contrac- 
tion of orbicularis, so that lids are firmly 
pressed together against globe. Occurswhere 
photophobia is marked, and presents all 
grades of severity. It is reflex from irritation 
of 5th nerve and occurs in neuralgia of its 
branches ; in inflammation of conjunctiva or 
cornea ; from foreign bodies ; in hi^emwiiw;- 
uaof retina, he. Treatment cotisisvs'g^'wfta.'i'^'^'i 
—mJ^caioring cause. Other remedies vt ViVj^ 




dermic injections of morphia 

face in cold water; canlhoplasty; conium 

given until poisonous effect appears, etc. In 

neuralgia of 5th, division of affected nerve 

sometimespractised. 

Nictitation [Lat. Niclitalio, ■winking.'\ 
A spasmodic contraction of orbicularis shown 
by frequent twitching' and blinking' of lids. 
Seen generally in weak and nervous patients. 

ECCHYMOSis of lids is effusion of blood into 
cellular tissue producing " black eye." Blood 
undergoes discoloration before it is absorbed, 
turning green, yellow, etc. To hasten ab- 
sorption, cold applications, stimulating lo- 
tions, and compress bandage are useful. 

Incised and Pt;NCTURED Wounds, 
Burns, etc., should be very carefully dressed, 
especially if they involve cartilage, lest de- 
formity of tids may result from healing. 

Epicanthus |Gr. ejti, upon, and xav^oi, 
an^le of eye\ : Congenital malformation i; 



COLOBOMA : Congenital fissure of lid ; some- 
times associated with coloboma of iris and 
choroid, hair lip, cleft palate, etc. (See p. 250.) 



LACHRYMAL > 
SriU.JCiDiVyi LACRVMAU^iM ^l-'il. sUlH- 

eu/ium, ^ri^ping, and iiicrjraa. Ua.r\\ «ev- 




LACHEVMAL DISEASES. 

I>»0KA [Gr. HTi, upon, and i^fpo., / 
Watery Eve.^Is a condition t 
nearly al! lachrymal diseases. Caused bjd 
any impediment to efflux of tears through 
tear-passages, whether a simple displacement 
of puncta so that tears canaot enter them, or 
an obstruction in canaliculi, sac or ducts. 
Tears accumulate at inner angle of eye and 
flow over cheek, causing continual irritation 
and annoyance. Unless condition depends 
on some cause which, can be otherwise 
lemo/ed, it must be remedied by operation. 
Method of opening canaliculi and probing 
nasal duct given at p. 79. Syphilis plays 
an important part in causation of lachry- 
mal diseases, and should always be looked 
for. 

DACRYO-CYSTITIS [Gr. JaKpvov, iiar, KviTTK, 
biaddir] : ACUTE INFLAMMATION OF LACH- 
RYMAL SAC: — Abscess of Sac:— May result 
from conjunctivitis, nasal catarrh, exposure, 
injury, chronic disease of tear -pas sages, cti 
Is attended by great pain, tenderness, redne: 
I and puffy swelling over sac and extending 
lids. If disease progresses, skin become*' 
thinned and abscess bursts through it. Treat- 
mtttt. — Opening of canaliculus so as -to give 
free exit for pus and prevent perforation 
through skin. If latter is imminent, free in- 
cision should be made through skin into sac,- 
and kept open until abscess is completel] 
drained. If perforation has already ' "" 
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canaliculus should be slit up and pr< 
passed lo open natural channels, and all< 
external opening to heal. 
Chronic Inflammation ofSac : Blen- 

ORRHtEA OF Sac : MUCOCELE : [ Gr. ^I'nur, 
(wacwj, anil 1(7X17, tinner]. An insidious chronic 
inflammation of sac, resulting from acute or 
chronic inflammations of conjunctiva or nose, 
malposition of puncta, etc ; and nearly always 
associated with strictures of lachrymal pas- 
sages. These are most frequent at junction 
of canaltculi with sac, but may occur at anv 
other point. There is constant epiphoi 
irritability of eye. Swelling of 
if it is pressed upon, viscid mucus ooies out 
through puncta. Treatment consists in open- 
ing canaliculi and relieving strictures of pass- 
ages by probing or incision. Astringent fluids 
injected into sac sometimes of benefit. Treat- 
ment moderately successful, but must often be 
very protracted, and some cases never recover. 
For extremely troublesome cases, with caries 
of bones, an operation to obliterate sac is 
sometimes perfprmed. 

FlSTL^LAOFTHE LACHRYMAL SAC : is an 
external opening through skin, left generally 
by inflammation. Often associated with stric- 
tures of passages and caries of bone. Treai- 
ntent aims to re -establish natural 
tion through nose. 
Diseases of the Lachxnmxl Glanh] 
KSy/are. Ihey comgnsc « 
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gland, dacryo-adenitis, usually chronic ; cysts 



and distention from secretion above : fistula 
of gland, generally resulting from abscess, 
dacryops or injury ; and cancer. Extirpation 
of gland is sometimes performed, 



Tlie rtfraclion of an eye is its faculty of " 
bringing paralell rays of light to a focus upon 
iCs retina without any effort of accommoda- 
tioD, and depends on the form of the globe 
and its refractive media. 

The accommodation of an eye is its power 
of adjusting itself for vision at different dis- 
tances—that is, for rays of different degrees 
of divergence. Nature of accommodation and 
method of measuring it given at p. 46. 

EMMETROPIa. E. FGr. lo, within, fiiTpov, 
measure, and affr, eye]: — that state of refrac- 
tion in which parallel rays are brought to a 
focus upon retina when eye is at rest. 

Hypometropia or Brachymeteopia [Gr. 
inra, under, or ^paxus, short, /itrpov, measure, 
•+. *y^] '■ that state of refraction, in which, with 
eye at rest, parallel rays are focussed in front 
of retina, only divergent rays beiug \wv\ve^ 
upon latter. Usual name for this conivtioxv ^s 




Myopia [Gr. ftva, to luink, aij^, eye] from habU 
such patients have of nipping eyelids together 
to see more distinctly. 

Hypermetkopia [Gr. ij!tp, beyond, iiirpav, 
measure, u^, eye\: that stale of refraction in 
which, with eye at rest, parallel rays are 
focussed behind retina, only convergent rays 
being united upon latter. 

Astigmatism [Gr. a, privative, and artyiui, 
a paint]: that stale of refraction in which, 
with eye at rest, rays from a point are not re- 
united in a paint. (See p. 166.) 

Ametropia [Gr. a, privati-ve, (irrppK, mea- 
sure, la-^, eyc\: name applied to all refractive 
conditions which deviate from emmetropua. 

Asthenopia [Gr. airStwijr, weak, and lu^, 
eye], or Weak Sight ; name for a group ol 
symplonis often seen in the various refractive 
defects. After reading, writing, &c., for any 
length of time, letters become blurred and 
run into one another, eye grows red, watery, 
hot, painful or fatigued. Symptoms vanish 
when work is laid aside, to recur again as often 
as it is resumed. This may continue indefi- 
nitely until llie cause is removed. 

Myopia. M. (p. i5i,) Caused generally 
by too great lengtfi of optic axis ; exception- 
ally, by too high refractive power. Often 
Aen^ditary or congenital ; may bc acquired 
from prolonged straining at fine warfc. Is 
Matioijary or progressive ■, in lorcow <aaftv<i 
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generally of low degree aid causes little an- 
noyance ; high grades apt to be progressive, 
ajid, if so, are a.ss[)ciate<l with marked irrita- 
tiork and asthenopia. Far-point of distinct 
vision lies nearer eye than it should. Beyond 
this point, all objects appear indistinct. Far- 
point expresses degree of the M ; for instance, 
if patient cannot sec clearly beyond 24 inches 
he is said to have M A- To see distant ob- 

i'ects, the rays, before entering his eye, must 
le made to diverge as if they came from a 
foint a+ inches away, as thus only can they 
e united on his retina. This is done by 
concave glass of 24 inches focus. With oph- 
thalmoscope, details of fundus of a highly 
myopic eye can be seen by direct method at 
some distance away ; and if head is moved 
to one side objects of fundus arc seen to move 
in contrary direction. This is due to fact that, 
in such cases, an aeria! image of fundus is 
formed by refractive media of eye itself at 
distance corresponding to M, For example, 
in M i, at 3 inches in front of eye. To get 
clear view of fundus in erect image, a certain 
concave glass must be used -behind mirror. 
Focal length of this glass, plus its distance 
fFom nodal point of observed eye, equals the 
M. By indirect method, disc and vessels ap- 
peaj smaller than in E. Posterior staphyloma 
■a often seen around disc, and is called m^ojiic 
arc or crescent (p. 121). (_See p. ^S**-^ 
Kg^rwztovjv/. General directions aic va axoifi 
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everj-thing which tends to congest eyes, such 
as reading in stooping or recumbent posture, 
by faulty light, &c. Refraction is corrected 
by concave glasses which render parallel raya 
divergent enough to be united on retina. It 
is the rule to give the weakest glass with 
which best vision is obtained. Myopic eyes 
frequently amblyopic also. 

Hyper METRO PI A. H. (p. i6a). Caused gen- 
erally by optic axis being loo short ; exception- 
ally by refractive power being too low. May 
be congenital and hereditary ; is acquired by 
senile changes in eyeandby aphakia. Eye can- 
not see distant objects clearly without using a 
convex glass, or (what amounts to same thin^ 
a certain amount of accommodation. Nearer 
the object, greater the strain upon accommo- 
dation. This leads to overtaxing of ciliary 
muscle and asthenopia, if eyes are much used 
at fine work. May also cause strabismus 
(p. 146). 

Manifest H : is that which is evident with- 
out paralysing accommodation. 

Latent H : that which is habitually con- 
cealed by accommodation, but appears after 
latter lias been paralysed by atropine. 
Latent H tends to become manifest as age 
advances. 

Facultative ft: that variety in which pa- 
6ent can see distant objects clearly with or 
without convex glasses, and can do fine work 
^asUy without glasses. 
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Relative H : far and near objects are clear- 
ly seen, but only by converging visual lines to 
point nearer than object — by giving eyes peri- 
odic squint. 

ither near nor distant ob- 
n clearly without convex 



( glass through which 



Absolute H; nei 
jects can be see 
glasses. 

The strongest eo 
patient obtains his 
ion for distant objects represents his manifest 
H. If accommodation is paralysed by atro- 
pine, the strongest convex glass which gives 
pcatest acuteness of vision represents total H, 
including latent, if any existed. With ophthal- 
moscope, details of fundus may be seen by 
direct methad some distance away, and if 
head is moved to one side they are seen to 
move in same direction. On going closer, a 
certain convex glass will be needed behind 
mirror to get a clear erect image : and focal 
length of 3ie glass, minus its distance from 
nod^ point of observed eye, etiuals exact 
degree of H. Field of vision larger and image 
smaller than in E. By indirect method, disc 
Md vessels look larger than in E. Seep. 250.) 

lyreatment consists in correcting reiractior: 

' bysuilable convex glasses. In maniTest H. we 

may give for distance the strongest gi ass which 

g'ves the patient his most distinct vision. U>. 
tent H. no fixed rules can be gwe.T\. WSs 
Jisualh" necessary to begin with a. weak ^'ssa 
""^"' lofance g-faaually. ^^_ 
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Astigmatism. As. (p. 162): depends on 
want of symmetry in refracting surfaces, so 
that refraction differs in different meridians, 
and retinal image is thus confused. General- 
ly congenital, and may be hereditary ; is ac- 
quired, by inflammation of cornea,faulty union 
of corneal incision after an operation, use of 
improper glasses, &c. Meridians of greatest 
and least curvature are called chief ox princi- 
pal meridians. Astigmatism caused by dif- 
ferent focal lengths of principal meridians is 
called regular. That caused by differences of 
refraction in same meridian is called irregu- 
lar. Latter form comes from irregularities 
in structure of lens or cornea, either original 
{normal irregular astigmatism) or acquired 
through disease (abnormal irregular astig- 
matism) : chief subjective symptom is mono- 
cular polyopia (eye seeing more than one im- 
age), and metamorphopsia : objective symp- 
toms are irregular corneal reflections and 
changes of curvature, sometimes visible by 
oblique illumination, distorted appearance of 
objects of fundus, with parallax : irregular 
astigmatism cannot be corrected by glasses, 
but is sometimes improved by stenopaeic 
apparatus. Regular astigmatism is simple 
when one chief meridian is emmetropic and 
the other ametropic ; coinpound when both 
are myopic or hypermetropic, but defect is 
greater in one than in ol\\er \ mixed >n\v^xv 
one chief meridian is myopic axv^ \^^ qn^^^ 
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hypermetropic. Asligmatism is corrected by I 
means of cylindrical glasses (p. 50). (All eyes I 
are naturally astigrnatic, the curvature being' 1 
slightly stronger in vertical than in liorizon- ' 
tal meridian. No inconvenience is usually 
fell unless As. is Vo or more. 

Presbyopia. Pr. [Gr. wped/lvi, an old man, 
osfd, <y^] : Far SIGHT : Name applied to con- 
dition of diminished range of accommodation 
seen in elderly people. Consists in a recession 
of the near point due to changes in ciliar>' mus- 
cle and lens, so thai accommodative act can no 
longer render latter as convex as before. First 
symptom is that small objects cannot be seen 
clearly at so short a distance as formerly, but 
must be held further away from eye, especially 
in evening. Distant vision, however, remains 
unimpaired. Recession of near-point begins 
n all eyes in youtli and gradually progresses 
during life. Does not usually cause incoQ- 
venience until after 40. Appears earlier in 
I hypermetropic eyes. Presbyopia is assumed 
I to begin when near-point has receded be- 
I yond 8 inches. Degree of Pr. is found by 
1 deducting patient's near-point from this. 
I Thus, if J* lies at 16 inches, Pr,=i— -tV=iV 
, is easily corrected by convex glasses for 
iding, and they should be given as soon as 
ftle affection appears. Usual to give weatcW. 
which renders work cotnioixa-^Ac 'i^ 
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Differences in the refraction of the two 
eyes often occur, and are of great variety. Ad- 
justment of glasses to such cases is largely a 
matter of experiment. As a rule, glasses 
which differ by more than -^ are not well 
borne. Condition is called anisometropia. 

Aphakia [Gr. a, privative, and <paKoi, 

lens] ; ABSENCE OF CRYSTALLINE LENS : 

May be congenital or result from absorption 
of lens after injury, removal by operation, or 
dislocation. Refractive power of eye thus 
very much lessened. Accommodation, as a 
rule, entirely absent. Exceptional cases have 
occurred where some accommodation re- 
mained in lensless eye. Very strong convex 
glasses required for close work, and somewhat 
weaker ones for distance. When lens is gone 
natural corneal astigmatism becomes appa- 
rent. 

Paralysis of Accommodation some- 
times seen in general debility of system. Fre- 
quent after diphtheria. May be complete or 
partial. Is usually attended by dilatation of 
the pupil. Causes marked inconvenience in 
emmetropic eyes, as the recession of the near- 
point renders the patient unable to do any 
close work. Distant vision, however, is not 
Impaired. In hypermetropes, both near and 
distant vision are disturbea. liv tcv^o^^?» live 
Irnpairment of vision is less, as xXv^^^ a.x^ 
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Still able to see clearlj' at their far-point, 
which may be only a few inches from the 
eye, e.g., in MtV. Convex glasses restore 
the vision for near objects at once. Diag-- 
nosis is easily made if range of accommo- 
dation is tested. Treatmeni 1 



manly in rernovmg any apparent cause- 
such as general debility. Iodide of potash 
sometimes useful. Some myotic, locally, 
may be beneficial. 

Spasm of Ciliary Muscle {apparent myo- 
pia) : Sometimes occurs in ametropia, espe- 
cially in H., and also in emmetropia following 
upon undue straining of accommodation. 
Causes asthenopia and dimness of vision for 
distant objects. Latter is perfectly relieved 
hjr weak concave glasses. The true state of 
refraction may be lound by the ophthalmo- 
scope ; or, if there is doubt, atropine may be 
used. Treatment : strong sol. atropine until 
spasm is completely o 



Simulated Blindness : Often met, and 
sometimes very difficult to detect. Simulated 
blindness of one eye may be detected by 
holding a prism before healthy eye, when, if 
patient sees two images, simulation is proved. 
is truly blind, pupil should be partly 
1 and insensible to light when healtVi 
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eye 15 closed ; but wlien latter is exposed lo 
lioht both pupils should contract together. 
Stereoscope also used, with slides having two 
different kinds of print or figures upon them, 
which are so arranged as to undergo a trans- 

?3sition when seen through the instrument, 
bus, if patient is simulatmg blindness of his 
right eye, he will naturally say that he sees 
only the left-hand fig^ure in the stereo- 
scope ; but this really belongs to the right eye, 
and so the fraud is exposed. Various trials 
with test-types and glasses (noticing whether 

ful. When atropine has been put into eye 
for deception, pupil is noticed to be dilated 
ad maximum, and does not act with that of 
other eye. In absolute blindness of both eyes, 
pupils should not contract under bright 
light. 

Photopsia [Gr, ^ut, light, and o+<i 
sight]; Phosphenes: Flashes, of lighl, fiery 
sparks, luminous rings, etc., which patients 
describe as seen before their eyes. They oc- 
cur in retinal inflaniinatians, after blows upoEk. 
eye, etc Also occur in blind eyes. 

Micropsia [Gr. funpos, small, and 
sigki\ : Objects appear smaller than 
really are. Occurs in diseases which distwi 
rods and cones of retina. 

MeTAMORPHOf^IK [Gr. fifTQiinp^B, totrans- 

J&rvt] : Objects appear distortei. Occurs in 

[JfitaiaJ disease and in iircgu\ai as'^sBva.'CvM^ 



upOEk. H 
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Color-blindness ; Daltonism. [Aftpr 
chemist Dallon, who firsi described h.y Is 
an inability to distinguish colors, and is of 
variable degree. Congenital, or result ofdis- 
ease, especially of atrophy of optic nerve. 
May also be produced by long-continued 
strain of eyes in working at colors, If only 
two of the three primary colors can be seen, 
condition is called dichromic vision. Where 
no color can be distinguished, condition is 
called achromatic vision. Is more frequent 
in males than in females. Red-blindness is 
most frequent form. (See p. S3.) 

Herpes sostsr ophthalmicus, or opklkal- 
mic herpss, affects the skin supplied by the 
ophthalmic division of the 5th or iriffeminal 
nerve.^lhat is, the forehead, upper lid, and 
side of nose. It never crosses the median 
line. The eruption of herpetic vesicles is 
generally attended with pain. There may be 
corneal ulceration and iritis, with photopho- 
bia, and iachrymation. Most frequent in old 
people. Cold a common exciting cause. 
Disease obstinate. May leave deep scars, 
severe neuralgias, and anesthesia of skin and 
of cornea. Treatment not very satisfactory. 
Comprises atropine, evaporating lotions, 




OTIC MEMORANDA. 



I CHAPTER I. H 

ATOMY AND PHYSIOLOGY OF THE EAR. ™ 

The auditory apparatus consist^ of a com- 
plicated structure (i/i/: ear) for collecting 
sonocoua Impressiona, and conveying them to 
the auditory ner\'e, which transmits them to 
the brain. Delicate parts of the ear are 
securely imbedded in the petrous portion of 
the temporal bone. The sound-waves are 
collected by the auricle, conveyed through 
the ext. auditorv canal, and received upon the 
rocmbrana Ijinpani, which is thrown into cor- 
responding vibrations. These vibrations are 
conveyed by the chain of bones through the 
tympanum to the fiuid of the labyrinth, and 
so lo the terminal auditory nerves. The im- 
pressions there received are transmitted to the 
brain, where they are perceived as sound. 
The membrana tympani is so arranged as to 
undergo variations of tension in accordance 
with the different kinds of waves which strike 
it. The pressure of the air in the tympanic 
cavity is regulated by its communications wv^.t. 
the mastoid cells, and with the p^ia.t-jti's.'CtaOM'^ 
the Eustachian Cube. The compo'ven'. yii:'^ 
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of the terminal auditory apparatus in the 
cochlea are supposed to be tuned to vibrate in 
sympathy with all the different notes which 
are appreciable in our musical scale. The 
semicircular canals have been considered as 
governing the equilibrium of the body and as 
having little or no part in function of hearing. 
[Buck suggests that they may serve as safety- 
valves to protect the terminal apparatus from 
injury in cases of very loud or sudden noise, 
where the stapes is driven violently against 
the fenestra ovalis.] Our knowledge of the 
physiology of audition is still incomplete on 
several points. 

The Anatomy of the Ear may be con- 
veniently divided, for the sake of description, 
as follows : — 

I. External ear. \ [l] i^Z^^;^^ ^^j^,,^ ^^^;. 

j (a) Mefnbrana tyntpani, 

\ (d) Eustachian tube, 

J (a) Vestibule, 

UI Internal EAR ' (^) Semicircular canals. 
All. INTERNALEAR. j W Q^^klea. 



d) Auditory nerve. 



External Ear. 



Auricle [Lat. auris, ear] ox pinna [ Lat.//«« 
nUy a mussel] : — is external funnel-shaped ap- 
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Eendage fastened to malar and temporal bones 
y elastic fibres. Has fibro-cardlagiooiis 
framework closely covered by perlchondrlinii 
and skin. Latter forms projeclion from lower 
end of cartilage called /o^j of car. Outer edge 
of auricle called Mix [Gr. iKiaaw, lo tivist\- 
Within helin 'a/ossa navicularis \ Lat. navic- 
ula, small boat]. At inner edge of this is 
another ridge, (he anti-helix. In front of 
opening of auditory canal is projection called 
the tragus \ Gt. rpay<is,goat; because hairs like 
goat's beard usually grow here ? ] Opposite 
this on other side of canal is similar projection, 
the anii-irarus. Concavity around oriHce of 
canal called ^As concha. [Gr. KayxVi concave 
ihell.\ Above this is triangular depression, 
Ihe/osia triangularis. Skin of auricle covered 
by downv hairs, and contains sebaceous glands 
(largest in concha), and sweat-glands (chiefly 
on side next skull]. 



Muscles of Auricle. 

Levator or attoUns atirem : O. aponeurosi* 
occipito- frontal is. Fan shape. Fibres con- 
verge to I. at upper part of auricle. Lifts 
auricle. Supplied by small occipital nerve. 

AttrahcHS aurem: O. lateral edge apon- 
eurosis occipito- frontalis. I. in front ofhelix, 
Draws auricle forward and upward. Supplied 
by fecial and auricu lo -temporal \31aac\1 o^\v.^ 
. awwJisQ' flare. 



I 
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Retrahens aurem : O. mastoid procei 
short aponeurotic fibres. I. lower part ( 
ial surface of concha. Draws auricle b 
ward. Supplied by post, auricular nerve 
facial. 
[Above muscles rudimentary in man.] 

Intrinsic muscles : muscles of animal 
Slightly developed ; sometimes absent :■ 

Tragicus : lies on ant. surface ant. wj 
cartilage auditory canal. 

Anti-tragicus : lies on post, surface ; 
wall of cartilage auditory canal. 

Helicis major : runs over ant. margin 1 
and passes into levator aurem. 

Helicis minor : lies on lateral surface \ 
between its root and spine. * 

Transversus auriculcB : runs on post, 
face auricle from navicular fossa to cor 
across furrow corresponding to anti-helix 

Obliquus auriculce : runs on post, su: 
auricle over furrow corresponding to 1 
. . root anti-helix. 

!' ' Dilator of concha : on tragus. 



Arteries of Auricle. 

Post, auricular from ext. carotid 
Ant, auricular from temporal. 
Auricular branch from occipital. 
Veins empty into temporal, ext. ju^ 
and post, facial. Network of lymphatic 
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r of Auricle. 
fmriculHS magnus, from cervical plexus. 
Boat surface auricle. Post, auricular from 

facial Avricular branch iroa\^neamo%a%\.nc. 

Aurieulo-temporal branch from inf. maxillary. 

External auditory canal. Meatus audilo- 
rius exlertttts [LaC. eguii/?\\ — Runs from auri- 
cle to merabrana tympani, forward and 
inward, crooked course, principal curve hav- 
ing convexity upward, so that canal is higher 
in middle than at either end. Average length 
about I in. Width varies ; widest parts at 
junction of bone and cartilr^e, and close to 
membrana tympani. Outer J cartilaginous, 
continuous with cartilage of auricle, and inter- 
rupted by fissures, incisum Sanforini, filled 
with fibrous tissue. Inner 5 bony, part of tem- 
poral bone, [Sup. and post, walls developed 
from temporal bone in general growth of skull ; 
ant. and inf. walls from tympanic ring or an- 
nulus lympanicus \Lat . eguiv.^ offcetus, — an 
ovil bony ring, with upper j wanting, which 
is independent at first but finally joins with 
rest of oone. At birth, no bony canal exists, 
it being represented by membrane, which dis- 
appears as bone grows outward.] At bottom 
of canal, in annulus lympanicus, is tympanic 
groove sulcus iytnpanicus, \Lat. e5iii'u!\ ^'^^ 
insertion of jncinbrana tympani. CiroiSNc ^i*&. 
ling interrupted above by a segment oiV'cve'i- 
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ular outline, about A) in. high and i in. wide, 
the segment o/Rivinus [Rivinus, Leipsic, i8M 
cent"] Each end of segment marked by pro- 
jecting bony spine. Helmholtz [Berlin^ i^th 
cent,] calls ant. point spina tympanica major 
(spina tymp, posterior of Henle) and post, one, 
spina tympanica minor. Owing to oblique 
position of membrana tympani, ant. and inf. 
walls of canal are longest, (p. i8i). Canal lined 
by integument containing soft hairs, seba- 
ceous and ceruminous glands. Latter are like 
sweat-glands. Cerumen [Lat. for wax\ consists 
chiefly of fat and coloring matter. Integument 
becomes thinner as it approaches membrana 
tympani. Canal in relation in front with artic- 
ulation lower jaw ; in front and below with 
parotid gland ; behind with mastoid cells and 
transverse sinus : above with mastoid cells, 
dura mater, and middle fossa of skull. 

Vessels: — Post, auricular artery ; deep au- 
ricular from int. maxillary, entering at articu- 
lation lower jaw. Largest vessels run on 
upper and post, walls. 

Nerves from 3d branch 5th and from pneu- 
mogastric, entering through ant. wall. 



MIDDLE EAR. 



Membrana tympani or Drum-head, Lies 
at bottom of ext. auditory canal, separating it 
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from tympanic cavity. Placed tfaliqaely, 
forming acute angle (45°) with inf. and ant. 
walls of canal and obtuse one with sup. and 
post, walls. Upper border about i in. nearer 
to eatrance of canal than lower ; post, border 
about i in. nearer than. ant. [In infant lies 
more horizontally and nearly in line with 
upper wall of canal.] Of ellipsoidal shape 
with long aids (about } in.) downward and 
forward. At upper part presents conical 
protrusion, — apex corresponding to short pro- 
cess of malleus, and base spreading out in 
front and behind, forming anterior and pos- 
terior folds, anterior being the shorter one. 
General position of membrane is arched, with 
concavity outward. Deepest concavity sur- 
rounds end of malleus-hand! e and is called the 
itmio [Lat. for boss, of a shield.]. Membrane 
inelastic, about jlrrin, thick, and composed 
of 3 layers :— a middle fibrous layer, covered 
externally by skin of auditory canal, and in- 
ternally by mucous memb. of tympanum. 
Dermoid layer very thin and devoid of hairs 
and glands. Middle layer, lamina propria 
presents two layers of fine fibres, an outer 
r-idiating and an inner circular. In ant. half of 
memb. outer fibres radiate from tip of malleus 
U centre ; in post, half they radiate from entire 
length of malleus -handle. In centre of memb, 
circular fibres form very thin layer wKitK 
grows thicker towards periphec-^ a.'o.tl -Civift 
^j^pcnDie; tbia again or disa.ppeais. ^^-Mt^i^ 
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some of the fibres are cells— ccr/KJcW of 
VoH TroUsch. [A/iloM Von TroUsch, Wiira- 
burg, 19th cent.J. Short process and handle of 
malleus embedded between radiating and cir- 
cular fibres (p. 1B6). On tympanic side of 
memb. is fibrous fold -A-jV in. high and A in. 
broad, riinning from post and sup, border of 
bony ring (p. 179) to handle of malleus, 
forming a pocket opening downward. Called 
the posterior pouch. There is similar space 
in front of \na\i£as,tAe anterior pmtch, formed 
by spina tympanies major (p. iSo), long pro- 
ce^^ malleus, mucous memb., ant. ligament 
niailciis, chorda tympani nerve and inf. tym- 
panic artery. At margin of drumhead, its 
layers unite to form tendinous ring, which is 
inserted into sulcus tympanicua (p. 179]. 
Tendinous bands run from end of Riviman 
segment to short process of malleus, and above 
these is triangular space, including Rivinian 
segment, and filled by dermoid and mucous 
layers, more flaccid than remainder of mem- 
brane. Calld memirana _fii3ccida or Skrap- 
neits membrane [H. J. Shrapnell, London, 
18th cent.] Minute opening supposed by 
some to exist in this part called Riviniatt 
foramen. 

Blood-vessels : To outer layer from deep 
auricular artery. To inner, from vessels of 
tympanum. Two layers communicate by 
capillary network in midille layer. 

JVervis in all layers ; In outer, from supep: 
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ficial temporal of 5th, In inner, 
panic plexus and nerves of cutis. 
Lymph vessels found in all layer 

Seen through the auditory canal, the normal 
memb, tympani presents a delicate, hliiish- 
gray color and is quite translucent. Shon pro- 
cess of malleus appears as a wliitish tubercle 
Bt upper border, and handle of malleus as a 
whitish stripe running from this down and 
back towards the centre of the niemb., divid- 
ing it into ant. and post, parts, of which the 
former is the larger. The " light-spot" \i a. 
bright, triangular reflection with its apex 
towards the tip of the malleus-handle and 
base (,',—i'i in. broad) towards the periphery of 
the memb. It results from the oblique posi- 
tion of the memb. and from its marked con- 
cavity at this point. Sometimes one or two 
fine vessels may be seen, especially along the 
malleus -handle. 

Cavity of tympanum or drum of the ear. 
[l.at. tympanum, drum\ : — Irregular, air-con- 
taining space lying behind drum-head. Lined 
by mucous membrane continuous with that of 
Eustachian tube and pharynx. Average diam- 
eters ; antero -posterior \ in.; anterior vertical 
\~\ in.; post, vertical f in.i anterior trans- 
viTse i-Jin.; transverse opposite drumhead \'t 
in> Folds of mucous memb. s1tc\.c\v lxo\o. 
pne hony point lo another, in some ^\B.tB.=, 
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from it by thin plate of ™ 
which ends by small projeoa 
processus cochUaformis. Sk 
ates tympanum from maJ 
sents openings into cells a 
under roof. Outer wall cfl 
drumhead, but extends bin 
upward than this; has 3 q 
cnoriia poslerius, [Lat. fffl 
with centre of drumhead Ed 
edge, the opening of a mim 
scentis in front of Fallopiu 
joinsit. Chorda tympaninej 
up under long process of ii^ 
post, pouch, then forward! 
feus, and leaves tympanui^ 
atiterius, or canal ni fiugu 
front o f memb. Ivmnani afl 
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Himda [Lat. for round viiitdovi J, iV 'n. diam- 
eter, leading into cochlea. Clostd by 
membrane called membrana tymfiani se- 
cundaria. In front of fenestras and extend- 
ing between them is a rounded projection, 
tke promontory, corresponding to first whorl 
of cochlea. Presents grooves for ner\'e-twigs. 
In front of promontory, wall very thin and 
covers carotid artery. Above and behind 
fenestra ovalis is a ridge corresponding to 
Fallopian canal which contains facial nerve. 
Behind and below fenestra ovalis is the Pyra- 
mid, or eminentia Slapedii, a conical eminence 
containing circular canal which encloses sta- 
pedius muscle and communicates below with 
Fallopian canal. On level with feneslra ova- 
lis and behind ridge of Fallopian canal is a 
smooth surface corresponding to horizontal, 
semicircular canal. Upper "wall very thin 
(sometimes wanting) and separates tym- 
panum from cranial cavity. Lower loall, 
sometimes very thin or wanting, separates 
lympaniim from jugular vein. Pierced by 
^losso-pharyngeal ncr\'e. 

The Ossicles of tke Ear, or Ossieula audilus 
IZa^. tguiv^ : are three small bones — mallsns 
iLat. ftir ham-mer\, incus fanvil], and stapes 
[stirrup], which form a chain across tym- 
panum. Covered by very thin periosteum. ^yi4. 
mucous memb. Malleus prcsenVB\veai,'^ccV, 
short process, handle or manubrium \y--i^^°^ 



long: process runs f&fWafff 
wardGlaserian fissure; 3ilii 
dwindled, to a short stump 
and neck of malleus attaciu 
fibres. Those running froa 
major to neck of hammer aa 
process up to Glaserian fii 
pientam anlcrius malisi, 
from neck of malleus to b< 
segment, ligamintummaBd. 
running from bead of mallei 
panum, ligamentum maUei 
posterior group of fibres of I 
num called ligamiRtuiK pt 
with middle group of ligam 
cadled axis-band of hamm 
Head articulates with incus. 
containing cog, which allows 




with head of stapes. Joint is flat segment of 
sphere, convex toward stirrup. Stapes pre- 
sents head, neck, crura, and base. Head 
articulates with incus. Base is surrounded 
by ]ip of fibro- cartilage and rests in fenestra 
ovalis ; union between it and wall of vestibule 
is by periosteum of latter extended over base. 
A thin membrane inserted into side of base 
and inner edges of crura, closing opening be- 
tween them, is called Hgamentum obiurato- 
riwn stapedium. Joints of ossicles provided 
with articular cartilages and capsules. Ten- 
ser tynipani muscle arises from periosteum of 
upper wall of cana! in which it lies, from up- 
per wall of cartilage of Eustachian tube, and 
from neighboring border of sphenoid. Before 
leaving canalit becomes tendinous, and tendon 
turns around processus cochleafurmis (p. 184) 
lit nearly right angle, to be inserted into ant. 
half of inner side of hammer at beginning of 
handle and a httle below short process. Sup- 
plied by nerve from otic ganglion. Braws 
handle of hammer inward and renders memb. 
tympani tense, and all the ligaments of the 
ossicles (except superius mallei) are simulta- 
neously put on the stretch ; at the same time 
the long process of the incus is made to 
rotate inward with the malleus handle, and so 
10 press the stirrup against the oval window 
and fluid of the labyrinth. Stapedius miiscU 
arises from cavity in pyramid, in. ■w'to.cXv 'A 
Tendon leaves canal al obw^e. ^'O'^* 
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and is inserted into neck of stapes. Sup) 
by nerve from facia!. Supposed to def 
base of stapes, and so compress coni 
of labyrinth. (See p. 251) 

Arteries of tympanic cavity : Tymp 
branch int. maxillary, entering by Glast 
fissure. Stylo -mastoid branch post, aurii 
entering by stylo-mastoid foramen. Pet 
branch middle meningeal entering by h 
Fallopii. Branches from ascending pharyi 
and int. carotid entering by median 
Eustachian tube. 

Veins empty into mid. meningeal and 
ryngeal. 

Nerves : To muscles, g. vide. To mu 
memb. from lymfianic ple.xui, which is foi 
from tympanic branch Qacobson's ni 
of petrous ganglion glosso -pharyngeal, 
tering by small foramen below promonl 
from branch of superficial petrosal, ent( 
from above ; and from branches from ca 
plexus of sympathetic entering through wi 
carotid canal. The otic ganglion; situated 
foramen ovale of great wmg of spbenoi 
front of m.iddle meningeal artery, on outei 
of cartilage of Eustachian tube and orig 
tensor palati muscle, and internal to inf. 1 
illary nerve. Receives fibres from 3d di» 
of ;th, from auriculo- temporal, and from 
p/itheCic plexus around mid. meningeal at 
Communicates with glosso -■pYiaT-jwtsl, 
JaciaJnetves through small pttttoaa. 




mches to tensor tympani and tensor piilati 
^Suscles. Chorda tympani nerve passes across 
tympanum (between handle of malleus and 
long process of incus and along lower margin 
of post, pouch of memb. tympani), but seems * 
to have no physiological relation to it. 

The mastoid cells consist of a large number 
of irregular cells, of varying size, contained in 
mastoid process of temporal bone. Whole are 
surrounded by dense cortical layer of bone h 
■ i ', in, thick. Inupperpart of process there 
is a single large cell, the piastoid antrum [Lat. 
aulrum, cave], which communicates with 
lower cells, and from which one or more open- 
ings lead into tympanum through its anterior 
wall. Cells are lined by thin mucous mem- 
brane. [At birth mastoid process is rudimen- 
tary, and contains only one lai^e cell, which 
corresponds to antrum.] Vessels of cells 
from stylo-mastoid branch of post, auricular. 
Nerves from tympanic plexus. 

The Eustachian Tube [Eustachius, Venice, 
l6th cent.) : — Leads from pharynx upward, 
outward and backward to tympanum, at angle 
'35° with-axis of exi. auditory canal. Consists 
of cartilaginous and bony portion, whole 
length being about 1} in. Tympanic end is 
bony; triangular shape; about -} in. long and 
Vi in. diameter. Outer wall belongs to -purs. 
bljt'W^awffiT, median wall sepatat.es l.w\ic Ito-cn 
m^^mid canal, and upper waU, septum IiibiE, 
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from canal of tensor tympani muscle. 1 
of union with cartilage is jagged, and m* 
wall runs further back than outer. Cart 
of tube consists of two plates, a mediait t 
gular one, which is the larger, and 
whose upper and outer part Is insertec 
smaller, hook-shaped outer one, which i 
tached to base of skull. Remaining wall o 
part of tube (equal to about half its cin 
ference) is formed of membrane. Narrc 
part of tube is at isthmus, the junction ol 
tilaginous and bony parts. Pharyngeal o 
is trumpet-shaped, about i by i in. diaiti 
and lies in post, nasal space a little a 
floor of nostril. Inner wall projects sli 
into pharynx so that mouth of tube lies r; 
in a frontal plane. Tube lined with mv 
memb., which in bony part adheres 
closely to periosteum. Contains numi 
acinous glands, which decrease toward 
panic end. Memb. quite thick at phaiyi 
end. Epithelium ciliated, with motic 
cilia toward pharynx. 

Muscles of tube ; Abductor or dtlait 
tubs {spheno-saipingo-staphylmus, cir 
fiexus palaii, or tenser palati mollis) \ 
sphenoid bone and cartilage of tube, I, 
vex border of outer carti&ge along its t 
length. Fibres pass forward, inward 
downward, and spread over edge of soft 
ate and side of pharynx. Di:avJs\vQoVol 
curtilage forward and downwai^^^S 
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calibre of tube. Fibres said to pass into 
those of tensor tympani. Supplied by internal 
pterygoid nerve. 

Levator •veli palati : O. lower surface of 
temporal bone on ant. border of entrance to 
carotid canal, and from cartilage of tube. I. 
inregionofosseoDs tube on bone, cartilage and 
mucous memb. of tube. Presses membranous 
floor of tube forward, enlarging transverse 
diameter. Supplied by pneumogastric nerve. 

Salpingo-pharyngevs: Thin muscular layer 
connected to lower end of median cartilage, 
to mucous memb. and post, wall of pbarynx. 
Considered as fixator of median cartilaginous 
plate. Called fascia by some. 

Vessels of tube : Ascending pharyngeal from 
exi. carotid. Middle meningeal from int. 
maxillary. Branch from inl, carotid. 

Nerves of tube : — Branches to muscles q. 
vide. Sup. pharyngeal from 5th. Glosso- 
pharyngeal. 

Whether tubes are normally open or closed 
is disputed. They are opened during act of 
swallowing. A semi cylindrical space under 
hook of cartilage is called safety-lube, andy 
supposed to be always open. *■ 
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auditory nerves. Comprises several osseous 
cavities contained in the petrous bone, within 
which are corresponding membranoia sacs, 
receiving the distribution of the nerve. Sacs 
and intervening spaces are filled -with a dear 
fluid. 

BoNV Cavities are : (i) VeslibuU. (a) 
Semicircular canals. (3) Cochlea. 

Vestibule; — Irregular ovoid shape; di- 
ameters from above downward and from be- 
hind forward about i in., and from without 
inward about -,'(r in, Outer or tympanic mail 
coRisJas/erat/ie/t ovalis {p. 184) ; above this, is 
anterior opening of horizontal semicircular 
canal. On inner tuall, near upper ant. edge, 
are two depressions, recessus illipticus and 
recessus spharicus ; small ridge separating 
them called crista i/estibuli ; crista runs above 
into pyramidal elevation, ^_j'^a«jj vestibuli; 
below, it divides into two branches, which en- 
close a space called recessus cochUaris j re- 
cessus ellipticus is partly bounded below by a 
shallow furrow, sinvs sulctformis ; just above 
recessus, ampullar orifice of ant. vertical semi- 
circular canal opens ; at post, part of inner 
wall is opening 01 aquaeducius vestibuli, a fine 
canal running into vestibule from post, surfece 
of petrous bone ; contains tubular prolonga- 
tion of lining memb. of vestibule ending in 
the cranium between the layers of the dura 
mater. At junction oE inAci and -^ost, wails 
« opening i;ommoo to boxV vertw.A sra^- 
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circular canals. At same level in middle of 
post, wall is post. opeDing of horizontal semi- 
circular canal. In angle of post, lower and 
inner walls is lower opening of post, vcrticiil 
semicircular canal. On ant. apex of vesti- 
bule below recessus spharicus, and below 
ant. edge of fenestra ovalis, the scala veslibuli 
of the cochlea begins (p. 196). Macula cribrosa 
[Lat. macula, spot, and cribrum, a sieve], 
for entrance of twigs of auditory nerve are on 
inner wall, but are only visible by micro- 
scope in adult. Each macula consists of a 
group of fine holes. The largest one, macula 
cribrosa superior, lies at upper end of crista 
■vcstibuli, and admits nerves to utricle and In 
ampullar of ant vertical and horizontal semi- 
circular canals. Macula media lies in reces- 
sus sphxricus, and admits nerves to saccule. 
Macula inferior lies at artpuilar opening of 
post, vertical semicircular canal, and admits 
nerves to ampulla. A fourth macula lies in 
Upper part of recessus cocblearis, and admits 
twig of cochlear nerve to septvitn between 
utricle and saccule. 

Semicircular Canals ; are C-shaped, 
starting from veslibulp and reluming to it 
again. Horizontal one convex laterally. 
Other two are vertical (anterior and posterior) 
St right angles to each other. Five openings 
tn afi, oni; being common to boA Ne.tM\c-aX 
canals: for siiuafion in vestibule fide ^. \*a- 
■^-ifkia^ cailmi ampit/ia, frota fta^^ ^fv^S^.- 



1. long. ^ 

oi canais /„-,■( in. Openi ' 
canal close together, at abi 
those of post, vertical stxai 
other; those of horwontalcloS 

Cochlea: — So called fto^ 
snail [Lat. roc/iha, snail.}.\ 
coils around a central pillarQ 
toward one extremity, when 
de-sac. About \\ long, h, JJI 
ginning and ,^i io. at eiid>l 
frum below upwards, from M 
ear, and vict vena in left. M 
directed forwards and outiM 
roof. Cochlea is separated 
■J.'jll frotn carotid canal, fl 
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la-like section of a funnel, called iiifiindibit- 
lum [Lat. iQ'! f.uniid\. Spongy substance is 
penetrated by numberless small canals which 
run outwards from base to spiral hunina, and 
allow passage of nerves and vessels from 
meafiis auditotius iniernus. Two of the canals 
running in spongy substance have names. 
Their walls are perforated by fine htjlcs 
corresponding to canals running to spiral 
lamina. One, caitalis centralis modioli, 
begins in fessa cochlearis and runii in axis 
of modiolus from base to apex. The other, 
canalis spiralis modioli, or canalis };aHglioH- 
aris, runs spirally along outer wall of modiolus 
at line of junction of lamina spiralis: oval 
form, separated from scala tympani by Chin, 
cribriform lamella, and ends at apex near 
bamulus. Canals transmit vessels and nerves. 
In canalis spiralis lie ganglia of cochlear nerve. 
On outer surface of modiolus, and running 
spirally around its axis from base to apex, is 
a projecting bony ledge called lamina spiralis 
esssa. Made up of two lamellx which at its 
base, where they come off from wall of modi- 
olus, enclose spongy hone -substance, commu- 
nicating with canalis spiralis modioli. Us 
free edge, where laraells approach each other, 
is thinner. Post, lamella^iforms outer wall of 
canalis spiralis ; anterior passes into wall of 
scala veslibuli. Lamina diminishes ia wAiCo. 
and thickness towards apex. Itv ?iisV -^VoA, 
-- ^ews into tube of cocUca -in m.,^^ ^a-^V 
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whorl ih in. At apex ends in bony hook, the 
hamulus [Lsit. ior small hook], projecting into 
cupola. The ductus cochlearis or lamina 
spiralis membranacea stretches from free edge 
of bony lamina across to outer wall of cochlear 
canal. A complete partition is thus formed 
dividing canal into two passages or scala 
[Lat. for stairway s\ Lower scala has its base 
turned towards tympanum striking upon 
memb. tympani secundaria, and is called scala 
tympani. Upper one alone opens into vesti- 
bule (by recessus sphaericus)and is called scala 
vestibuli. At apex of cochlea the two scalae 
open into each other and connect with 
arachnoidal cavity of brain ; communica- 
tion called helicotrema [Gr. eXtddao^ to 
twist, and rprjua^ hole\. [Communication 
doubted by Buck.] Two small canals open 
by one end into labyrinth and by the other 
on surface of petrous bone : (i.) Aquceductus 
vestibuli^ about i in. long, begins by groove 
just below and in front of opening of the two 
vertical semicircular canals, runs around inner 
wall of common canal, then down and back, 
and opens under bony projection a little behind 
middle of post, inner surface of petrous bone. 
Transmits small vein carrying blood from 
semicircular canals and emptying into vein of 
dura mater or into inf. petrosal sinus. (2.) 
A^/^eihiCtus cochlea is somewhat larger ; be- 
gins hy small orifice m \on\^x ^^iJ^ qC ^cala 
tympani, just above ienesXx^L xoXuxve^-a.^ xNis^'s. 
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downwards, inwards and forwards in inner 
wall of jugular fossa, and opens at bottom of 
triangular depression towards middle of edge, 
which limits inner and inf. surface of petrous 
bone. Transmits vein carrying blood from 
cochlea and empyCing into jugular. 

t):\e piriesteum of the labyrinth is, except- 
ing that of outer wall of cochlear canal, very 
delicate. Consists of several layers of very fine 
fibrous network, compared by Henle to memb. 
suprachoroidea. In spaces of network are 
smooth round or elliptical nuclei, sometimes 
like epithelium. Also stellate pigment-cells 
and minute round or ovoid calcareous de- 
posits. Rich supply of vessels. From pe- 
n of vestibule and semicircular canals 



fine fibres and many blood-vessels 1 

surface of corresponding parts of membranous 

labyrinth. 

THE MEMBRANOUS LABYRINTH. 
The utricle [Lat. utriculus, a little leathern 
boUle\ :— is a flattened elliptical tube placed 
upon inner wall of vestibule. Long diameter, 
\ in., Correspi>nds to height of vestibule, upper 
end lyingon pyramid, lower end lying opposite 
ampullar openingof post, vertical semicircular 
canai. Fastened to recessus ellipticus by fine 
vascular, nervous and connective*lissue net- 
work. Outer wall free and sepavaleA ^^ovft. 
ouUr wall 0/ vestibule by space &\\>;i ■«''l'^ 
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Membranous semicircular canals of 
shape as osseous and open into uCricle 1 
openings, as do osseous into vestibule, i 

euilx, the membranous canals till the as 
ut in other parts there is considerable 
between the two, which is filled by com 
tissue, vessels and fluid. Walls of cam 
of utricle are clear, transparent and ver 
cale i about i^o 'n. thick, and compel 
(!) an outermost layer {memb. propria) { 
culate and nuclear tibrous tissue pierc 
bloodvessels ; (3j a basal membrane ; a 
rmost layer of pavement epith 
T surface of walls of canals, exc 
Lt to bone, membrane is throw 
us elevations. On wall of both ' 
and saccule is a more dense point, of ci 
shape, ,': in. diameter, the macula aci 
where twig of auditory nerve reach 
Tliere is a still more rigid spot, the 
acMstica, embracing about i circumfere 
ampulla, near its utricular orifice, of yel 
color, about j'u by ■U in- diameter, somi 
surrounded by pigment-line, and rec 
also nerve-twigs. Macule and cristfe p 
thickening of memb. propria from mingi 
connective tissue and network of nerve-; 
which enter epitheUal cells {?). 

The otolilA of tlie utricle (ptoeoait 
saftr/, or gar crystal) ^Gr. ovi, nar, and 
^//7»r,j is a smooth, irve^VaiV-J i' 
uneven rtass of wbive govsiev. 
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together by mucoid substance. Powder con- 
sists of crystals of carbonate of lime, of vary- 
ing form and si;[e. Largest about Tu'ifTi in. long 
and grAtn in. broad. How otolith is held to 
wall of utricle is not settled. 

Tlu iaceule is a flask-shaped sac, whose 
body (about -h in. diameter) lies in reeessus 
sphericus, its blind base directed upward and 
forward against utricle, the walls of the two sacs 
being tmitcd at a single point. Neck of sac, 
eanalis rcuniens (about ^ in. long andri^j in. 
diameter), runs from lower wall down and 
back, and sinks into upper wall of vestibular 
end of ductus cochlearis at nearly a right 
angle, so that a blind sac is formed at junc- 
tion of the two parts. 

The ductus cochlearis begins with above 
blind sac In vestibule, and passes through 
whole cochlea to apex, where it ends in anoilier 
blind sac. Lower end rests in rccessus coch- 
learis, upper end in cupola. Ductus attached 
on one side to lamina spiralis osse a ; on other, 
to outer wall of bony cochlear canal. On 
cross-section is triangular, two walls diverging 
from edges of lamina spiralis, and third, cor- 
responding to part of cochlear wall, comprised 
between insertions of the other two. Lower 
wall, turned toward scalatympani, called tym- 
panal ^ upper, towards scala veslibuli, called 
Vtsiibular. On border of lamina spiralis ossea 
is a eoft structure — limbus lawdna sfivalis— 7 
w hich Icn^lhcns /amina toward dMc\.\i's, a,u4 v; 
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developed from periosteum of former. Ves- 
tibular wall of ductus passes off from upper 
surface of lamina ossea at inner attachment 
of limbus, so that latter is included in ductus. 
Limbus has two lips, an upper, labium vestibu- 
lare, and a lower, labium tympanicum. Furrow 
between them called sulcus spiralis internus. 
Upper lip projects like a roof over sulcus, and 
its edge is divided by furrows into oblong sec- 
tions, which on front view resemble anterior 
surface of incisor teeth, and are called audi- 
tory teeth. Furrows filled with rounded 
(epithelial?) cells, continuous with layer cover- 
ing memb. vestibularis. Tympanic lip forms 
floor of sulcus and has two layers which unite 
in sharp border, continuous with memb. 
basilaris. Membrana vestibularis . ox Reissner's 
membrane^ forming vestibular wall of ductus, 
runs from edge of lamina spiralis ossea to . 
outer wall of cochlea. Consists of vascular, 
connective-tissue basis, covered by endo- 
thelium on vestibular side and by epithelium 
on tympanic side. Membrana basilaris fGr. 
(iaaisj base], forming tympanic wall of ductus, 
is continuation of labium tympanicum, and 
increases in width from base to apex of 
cochlea, as lamina spiralis decreases. Divided 
into two zones, an inner, habenula tecta [Lat. 
/labcnula, a little thongs and tego, to cover], and 
nn outer, zojta pectinata [Lat. pectinatus, 
^'^/j^d-Z/J^e]. Essential l^iyet \?> ?»ltvictureless 
membrane. This is thvckesX. 2c\. on\\.^\ t«^^^ 



and is there covered, on tympana! surface, 
with knobby elevations. Embedded in basis 
substance is a small vein, vas spirals, anasto- 
mosing through radial branches with vessels 
of lamina spiralis ossea. On vestibular sur- 
face is a layer of very fine radiating fibres, 
which are most prominent in zona peetinata. 
Sometimes, fine spiral Hbres arc found on 
tympana] surface. Corti's organ hes on inner 
zone. Outer wall of ductus presents internally 
the memb. propria of the ductus ; externally, 
the periosteum ; and, between, a semilunar 
cushion of connective tissue. Points of in- 
sertion of memb. vestibularis and memb. 
basilaris are prominent, the former called 
angului vestibularis, the latter, ligamintum 
s-pirale. A part of the memb, propria juM 
above ligamentum spirale is very vascular and 
called slria vascularis. At lower limit of stria 
is aa elevation, ligamentum spiraU acccs- 
serium, containing a vessel, vas promiKiHs. 
Space between this and insertion of memb. 
basilaris is called sulcus spiralis exiernus. 

Cavity of ductus cochlearis is divided into 
two parts by a membrane, Corti's membrane or 
membrana tectoria, [Lat. teclorius, covering^ 
which runs parallel to memb. basilaris Irom 
labium vestibulare to outer wall of cochlea. 
Latter insertion is about midway between 
memb. basilaris and stria vascularis. U^'^d 
space is filled with endolympVi. 'Lo-hcx cotv- 
tains terminal auditory appaialu'^ Ttt'Ui'raSI 
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memb. very delicate but firm. Divided into 
three zones : Inner one structureless, pierced 
by numerous openings, and covers labium 
vestibulare. Middle one densest, and consists 
of several fine layers of parallel fibres. Outer 
one consists of a very fine and friable network. 
Henle thinks membrane is firmly fastened, 
so that it cannot press closely upon parts 
beneath. According to Waldeyer, membrane 
ends near outer wall by thin, free margin, and 
rests directly on Corti's organ. 

Terminal auditory apparatus (Henle) com- 
prises the structures in the lower chamber of 
the ductus cochlearis. The auditory rods, pil- 
lars or teeth of Corti [Corti, Italy, igth cent.] 
are arranged in regular order, somewhat like 
tlie keys of a piano. Shaped like Roman S, 
with slender cylindrical bodies and broad 
ends, containing granular protoplasm. Two 
rows, an inner (that nearest lamina spiralis) 
and an outer. Rods of each row rest by one 
end, or pedestal, on memb. basil aris. They 
thence rise quite abruptly, and unite with 
each other by their other ends, or heads, 
forming an arched roof over inner zone of 
memb. basilaris, base of arch being about 
24(7 in. broad. Inner rods about inriro in. 
broad. Outer rods about ts-Ztou in. diameter, 
longer than inner, and placed further apart, 
averaging 7 or 8 to 12 of the latter. Pedestals 
of inner row lie just ovilsVde \\\<i ^^xlci^-aXvcstis 
^'n memb, basilaris and l\\e ^ii^ ^^^^ ^'^ "^^ 
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nerve bundles. Tissue of rods is hard as 
cartilage (Henle). To heads of rods are fas- 
tened plaie-like processes — the head-phlcs. 
Inner rods have two— one on inner and one 
on outer surface — enclosing a smooth coa- 
cavily between them, in which heads of outer 
rods rest, one of latter articulating with two 
or more of former. Plate on head of each 
outer rod projects from outer surface, like a 
phalaiu, beyond the joint. Estimated num- 
ber of pillars ; inner, 6,000, outer, 4,500. A 
ferforatcd membrane, the lamina relkularh 
Lat. nie, a nei\ arises from articulation of 
rods, and stretches, parallel to memb. basila- 
ris, to outer wall of cochlea. Formed of net- 
work of fine hyaline threads, with oblong and 
round meshes arranged in rows. Tissue, 
though delicate, is quite Rrm. 

T/ie cells found in ductus cochlearis — auili- 
tOTy cells — are nucleated, round, and cylindri- 
cal. A layer of them covers sulcus spiralis, 
Reissner's memb., and outer wall of ductus. 
Upon inner pillars lies a single row of conical 
cells with large nuclei. They send processes 
into row of small cells lying next them toward 
sulcus— the e'«i««/u>' iiiyer. The ends turned 
toward heads of rods bear tufts of stiff, Im- 
ntovable cilia. These cells called inner kair- 
cells {inner roa/'-cells of Henlc). Number com- 
puted at 3,300. On outer rods lie 3 or a, rowi 
of double nucleated cells coi\nec\.cd ^i-j ^cti- 
dtirjirocesses to meinb. basilaiv^ ani Hi-ittito- 
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reticularis, and bearing also tufts of c 
Called outer hair-cells (outer roof-cells 
Henle). Number computed at 18,000. C 
of cells are received by the corresponding r 
of openings in the- lamina reticularis. H< 
describes another layer of cells lying 
the memb. basilaris beneath the rods as^ 
cells. He considers the cells as epithelia 
ganglionic. Waldeyer ' regards the cells, 
also the rods of Corti, as epithelial structu 

Auditory nerve or portio mollis [Lat, 
soft pari\ of 7th nerve arises by two root 
medulla oblongata. One ganglionic nuc 
of origin is in floor of 4th ventricle. The o" 
is in crus cerebelli admedullam (Stieda). ' 
roots are connected with the gray substa 
of the cerebellum, with the flocculus, and 
gray matter at border of calamus scripto 
(Gray). Nerve winds around restiform be 
from which it takes fibres, thence forw 
across post, border of crus, in company y 
portio dura or facial nerve. The two ne: 
then pass into the meatus auditorius interi 
where some minute filaments connect tl 
together. At bottom of meatus, facial n< 
enters Fallopian canal ; auditory divides 
two branches, vestibular and cochlear^ 
former of which here presents gangli( 
swelling — intumescentia gang;liontfor 
Sc'ar/a. Cochlear nervoi ^wts c>^ ^ 
branch which,, at recessus coOaVe^xSs*, ^ 
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to vestibular end of ductus cochlearis, and 
through 4th macula cribrosa (p. 193) to parti- 
tion-wall of utricle and saccule. From trunk 
of nerve a numberof fine branches then arise, 
which pass directly through Iracius fera- 
minosus (p. 206) to lamina spiralis of lower 
wall of cochlea. Remainder of nerve enters 
modiolus, in which it breaks up into fine 
anastomotic divisions. Bipolar ganglion-cells 
are connected with the fibres. Bundles 
UastTsc gartg^ion spiralis in canalis ganglio- 
naris (p. 195) at beginning of laminaspiralis, 
and finally pass into latter. Fibres radiate 
with numerous anastomoses between the two 
plAtCH of the lamina spiralis throughout ail 
Its turns. Vestibular branch after its j^anglinse 
expansion divides into three branches : (i.) 
Superior, passes through macula cribrosa 
stiperior (p. 193) and ends by three branches 
lo utricle and ampulla of sup. vertical and 
horizontal semicircular canals. (2.) MiddU, 
passes through macula cribrosa media to 
saccule. (3.) Inferior, passes through bony 
canal of its own to ampulla of inf vertical 
semicircular canal. 

The terminal nerve-fibres pass from the 
lamina spiralis, through fine holes in lal>ium 
tympanicum and in memb. vestibularis, into 
ductus cochlearis. They run radiate course, 
passing through granular layer, whence some 
end in inner hair*ce!ls, and (tthets ittti'beWifet^ 
( of Ctati, and across tuoneV Soxniei \>"j 
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them, to end in outer hair-cells. Other nerve 
(?) fibres run spiral course among granular 
layer and inner and outer hair-cells, but exact 
origin and ending is unsettled. 

Blood-supply of labyrinth comes through 
auditiva interna artery, a branch from 
basilar of vertebral. In meatus intemus 
the artery divides into vestibular and cochlear 
branches. Former passes in fine twigs through 
post, wall of vestibule to soft structures of 
latter and of semicircular canals. Latter sends 
fine branches through tractus foraminosus 
into modiolus, and thence between layers of 
lamina spiralis. Some small branches are 
said to go to labyrinth from stylo-mastoid. 



The Internal Auditory Canal, or me- 
atus auditorius intemus [Lat. eguiv], begins 
at about the centre of the petrous portion of 
the temporal bone by a large orifice with 
smooth, rounded edges, and runs directly 
outward about \ in. to end in a blind fossa. 
Floor of fossa marked by four depressions, 
which are perforated by fine foramina through 
which the fibres of the auditory nerve enter 
the labyrinth. Three of them correspond to 
the mactdce cribrosce (p. 193). The fourth lies 
opposite the base of the cochlea, is spiral- 
shapcd with spirally arranged ^ox^vrnvcva., ^.tld 
is called the tractus j^iraZis/oraminosus. 
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CHAPTER II. 



helfr| 



Tests of Hearing :^A watch 
opposite the car, and the farthest distance at 
-which its tick is heard is noted. It is usual 
to make this distance the numerator of a frac- 
tion, whose denominator is the distance at 
which the tick is heard by anormal ear. The 
letters H. D. are used for designating Arann^ 
dUtaacej R. E. for right ear, and L. E, for 
left ear. For example, if a normal ear hears 
the watch at 40 in., and the right ear of the 
patient hears it at only 10 in., we write H. D,. 
R. E, = IS. If the watch is heard onlywh( 
it touches the auricle, H. D. 

. If when pressed against the car, H. D'iM 

^ pressed ^_. _^_ If not heard at 
40 40 

= . Sometimes the watch is only hi 

40 
when pressed against the mastoid procc; 
„ mastoid -n. ,. i ■ 
D, = . The clLcfc\na t\.o\st 

rubbing [he edges of the EiT*%w-'tt^ 
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is sometimes a convenient substitute for th 
watch-tick. 

Another test of hearing-power is the void 
Stand behind the patient, and find at whs 
distance he can hear ordinary or loud con 
versation. There is often a curious disprc 
portion between the two tests : a patient wh 
scarcely hears a watch at all may hear cor 
versation at fifty feet, &c. The voice-tesi 
therefore, gives the. best idea of the practzco 
hearing-power present. 

T/ie tuning-fork is used to determin 
whether a lesion of the auditory nerve exist: 
It is made to vibrate, and its handle is the 
placed upon patient's forehead or (preferabl) 
his closed teeth. If disease is confined t 
external or middle ear, sound of fork is hear 
most distinctly in ear most affected. If nerv 
is affected, fork is heard better in better eai 
In mixed cases test is less useful. A source o 
error in using this test is that patients are af 
to say they hear the fork better in the betie 
ear because they think they ought to do sc 
Large forks of the note C are those generall 
used. (See p. 252) 

Condition of nasal and pharyngeal mucou 
membrane should always be examined. Rhi 
noscopy and laryngoscopy are of great as 
sistance. 

Present condition of general health an 
inquiries as to past iWwessts ^i^ n^t^ Im^or 
taut. 
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The Auricle is easily examined. 
For examining Ext. Auditory Canal 
and membrana lympani an aural speculum 
and mirror are necessary. End of specvilum 
is inserted about i in. into meatus, and held 
between thumb ajid forefinger of one hand ; 
al the same time the upper edge of the 
auricle is held between same forefinger and 
the middle finger. In this way the auricle 
can be pulled upward and backward, which 
obliterates curves of canal, and allows clear 
view to bottom of it. Parts are iUuminaled by 
the otoscope — a round, concave mirror about 3 
in. diameter, with central perforation — which 
is held close before the observer's eye at a 
distance of 6-10 in. from the patient. Either 
daylight or artificial light may be used ; former 
is simpler, and generally answers every pur- 
pose. When both hands are required for ex- 
amination or for making apphcations, mirror is 
held on forehead by an elastic band passing 
around head. 

The Eustachian Catheter and Polit- 
2EK's Method are used to introduce air into 
the middle ear through the Eustachian tube. 
Their diagnostic use is lo show whether tubes 
are pervious, and whether predominating 
elements of disease are such (catarrhal) as 
can be relieved by inflation. If so, patient 
will feel the pufTof air enter his ear, dtuw.- 
head will probably be pushed ouWjaii i^vA 
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signal, it will usually cry during the operation, 
and that opens the tube just as well. 

Valsalva's Method, or the Valsalvian 
Experiment [ Valsalva, Italy, ijtk cent] con- 
sists in taking a deep inspiration, and then 
forcing the air outward so as to distend the 
cheeks and inflate the ears, while the mouth 
and nostrils are kept tightly closed. Its 
frequent use congests the ears and relaxes the 
drum-head ; and, being inferior to the other 
methods, it should not be advised. 

Some pass slender bougies through the 
catheter to examine for strictures of the tube. 
Their use is dangerous and requires great 
caution. (See p. 254) 



THERAPEUTICS 



AND SURGERY OF THE 
EAR. 



Syringing the Ear : There are needed a 
syringe (holding 4 to 6 oz.) with a bulbous noz- 
zle, a bowl to hold the water, and a lighter 
one (such as a finger-bowl) to catch it. Pa- 
tient, being seated, holds the small bowl under 
the auricle and pressed firmly against the 
cheek, to prevent the water from running down 
his neck. Operator should straighten canal 
Z?y/7wJJing auricle up and back with one hand, 
3.nd, placing nozzle ofs^im^^^^W-mto meatus, 
should gently force the s\.x^^.rc\. ^o;^^ \.^ "^^ 
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boUom of it. As a rule, only simple water 
should be used, and as warm as can be twrne 
comfortably. 

The Aural Douche: Is used where it 
steady Jiovi of warm water is required, — as in 
acute inflammations. Doucheconsistsofacup 
to hold the water, with a piece of rubber tub- 
ing attached. Cup is placed above the head, so 
that the water runs through the tube and into 
the ear from its own weight. Force of stream 
can be reg'ulated by height of cup, and should 
be very gentle. Ordinary fountain syringe 
makes a very convenient douche. 

If all syringing causes pain or vertigo, 
water may be dropped into the ear from a 
sponge : or, a camel s-hair brush may be used 
to clean the ear. 

The Cotton-Holder :— Is simply a slen- 
der steel probe, around whose end a little 
cotton can be wound. Used to cleanse and 
dry the deep partsof ear andto make applica- 
tions to them. Should only be used under 
good illumination from otoscope. Cotton 
should be very soft and clean. 

Leeches : In inflammations of asternal 
auditory canal or middle ear, should be 
applied at base of tragus, on front wall of 
canal, or on mastoid process, for reason 
that at these jtolnts vessels which supply 
diseased parts are most coT\\evi\e.w.Vj aw^. 
surely reached. Cotton shouW be. ■^.X-Ace.i 
• fceep leech from tTaviYwt ■*-" 
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By using leech-glass and scratching skin to 
draw a little blood, the leech can be applied to 
the exact spot desired. After-bleeding should 
be encouraged for an hour or more, after which 
it can be checked with styptic-cotton, &c. 

Blisters behind the Ear : Usually of 
very little use in chronic inflammation ; and in 
acute attacks, where prompt measures are 
needed, they merely add to patient's discom- 
fort. 

Poultices : Injurious as a rule. In acute 
inflammations, tend to make tissue oedema- 
tous and to favor its breaking down. If ever 
needed to quiet pain, should be of conical 
shape, small enough to be pushed into mea- 
tus, and only applied for a short time. 

Medicated Solutions to be dropped into 
the ear should always be warmed. Easily done 
by holding them in spoon or test-tube over a 
flame. 
Inflation of Middle Ear : (Vide p. 211.) 

Paracentesis of Membrana Tympa- 
ni I Riolanus, Paris, 1650J : Often performed 
ill acute inflammation of middle ear. As 
larp^e a speculum as possible is used ; and, 
while ear is well illuminated by forehead- 
mirror, paracentesis-needle is passed along 
floor of meatus until drum-head is reached. 
Membrane can then be pierced at any point 
desired. After incisiou Vx. \?> \5i?»\3l"A Xok \v\(late 

car by Politzer's or Va\sa\v\aTv mexV^Cs.. 'W^x?. 

opens the wound and tends Xo lo^^^ ^^^^ ^^^ 
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matter which may lie in the tympanic cavity. 
Paracentesis is also perfbrnieil for chronic 
cases or n on- suppurative inflammation, its 
principal use being to facilitate medication of 
middle ear. 

Tenotomy of Tensor Tympani [Weber- 
Liel, Berlin, 19th cent.] at its insertion into 
the malleus is ' ' 

pressure on (1 
passed through ant. segment of drum-head, a 
tittle below short process of malleus, and 
point pushed around behind malleus so as to 
reach tendon. 

Division of Adhesions between memb. 
tympani and promontory maybe successfully 
done by a knife devisetl for the purpose. 

Insertion of an Evelet into Memb, 
Tympani [Politzer], to preserve a permanent 
opening, is done. Operation difficult and not 
free from danger. [The three latter opera- 
tions are performed in desperate chronic 
cases, and results thus far have been chiefly 
negative. ] 

Tkephining of Mastoid Process : — 
[Petit, France, 1750] (Vide p. 239.) 

Heaking-TrumpeTS :— Thus far there are 
no aids for conducting sound to the ears of 
persons incurably deaf more efficient than the 
ordinary metallic or fleMble tubes known as 
hearing- 1 rum pels. (See p. 2S*Y 



CHAPTER III. 

DISEASES OF THE EAR. 
AURICLE. 

1. Injuries, 

2. Eczema, 

3. Tumors, 

4. Malignant Disease, 

5. Malformations, 

Injuries : are of various kinds, and re- 
quire same treatment as in other parts. 

Eczema : is quite common, and generally 
associated with eczema of external auditory 
canal (vide p. 222). Presents same appear- 
ances as elsewhere and requires same treat- 
ment. (See p. 255.) 

Tumors : — comprise (a) Fibro-cartilag- 
incus; simple hypertrophies ; most frequent 
among negroes ; result often from irritation of 
piercing ears for earrings, and where brass ear- 
rings are worn ; maybe removed by V-shaped 
incision, edges of which are afterwards united 
by sutures, (b) Sebaceous; may be enucle- 
ated, (c) Erectile; best treated by galvano^ 
caustic, (d) Othcematajna or vascular tumor; 
idiopathic and traumatic. In former, ear 
becomes red, swollen and\\ol,^TvdtVveu effusion 
blood occurs, mostly iiv corveW, o\:X\x.^x?vXvcvj^ 
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folds of auricle, and causing paiitfiil, roundish 
_ tumor, of variable size, in which fluctuation 
, ■ may be found ; effusion may be absorbed or 
► B.fupture or suppurate ; etiology supposed to 
^Khe cerebral congestion and centripetal irrila- 
•^tionfrom the emotions ; most common among 
Wihe insane; some advise non-interference, 
V'Others opening and evacuating sac and use of 
.pressure-bandage J after recovery great de- 
liormity is apt to result. Traumatic form is 
iSimple extravasation from vessels ruptured 
by violence, and is not apt to leave deformity. 
Malignant Disease is very rare ; ampu- 
tation of am-icle is the proper remedy. 

MALfORMATIONS : may be congenital or 
vsult from ill treatment {such as allowing hat 
,tO press against auricle, etc.), or from disease. 
Auricle may be eongenitally absent, or rudi- 
mentary, generally with same defect of deeper 
parts. Supernumerary auricles have been 
observed. 

Deposits of Urate or Soda are often 
seen on the auricles of gouty subjects, espe- 
cially on the helix : sometimes cause consid- 
erable paiii( 

DiFFUsi; Inflammation and Abscesses 
of the auricle, from whatever cause, require 
careful attention, as they tend to produce ■■ 
great deformity. 



External Auditory Canal. 

1. Foreign Bodies, 

2. Inspissated Cerumen. 

3. Diffuse Inflammation, 

4. Circumscribed Inflamtnation. 

5. Eczema, 

6. Vegetable Fungous Growths, 

7. Polypi, 

8. Syphilitic Ulcers and Condylomata, 

9. Exostoses and Hyperostoses, 

Foreign Bodies : Include insects and 
their larvae, and such articles as beads, but- 
tons, peas, beans, etc., which are thrust into 
ear, especially by children. Insects some- 
times fly into ear ; cause agonizing pain. 
Syringing with warm water usually brings 
them out at once. They are readily attracted 
by the odor of a suppurating ear to deposit 
their larvae upon the pus within it ; larvae may 
cause pain, or only discomfort, by their wrig- 
gling motions. Examination of an ear so 
affected shows small, white, worm-like animals 
moving rapidly about ; they are provided with 
hooks by which they cling to the tissue. Can- 
not generally be dislodged by syringing, unless 
some parasiticide has first been used. La- 
barraque's sol., chloroform vapor, carbolic 
ncid sol., etc., have been used for this pur- 
pose ; sometimes iotce^s> ^x<i. uecessary. 
Beads, buttons, etc., ate c\v\^^^ ^•&.'wi,^\^>i.\ 
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through indiscreet efforts to remove them ; 
tlirough sach attempts, the ear, and even lUe 
hfeof the patient has been destroyed. Beana, 
peas, etc., are troublesome, because they swell 
after being in canal for some time. In treating 
these cases, first thing to do is to examine 
ear with otoscope ; never try to remove a for- 
eign body which you cannot s/:^. In ordinary 
cases, simple syringing will suffice. If body 
is impacted, and there is ini^ammation and 
swelling about it, better to wait until latter 
subside. If instruments become necessary, 
patient should be etherized and body dis- 
lodged, if possible, bjf forceps or probe, and 
then removed by synnge. Value of patient 
and gentle manipulation cannot be overrated. 
If foreign body is causing no bad results, 
there need be no haste about its removal. If 
instruments really become necessary, they 
should only be used by a practised hand. 
Foreign bodies sometimes penetrate into the 
middle ear, but require no different treatment 
to that given, above. 

IKSPISSATED Cerumen, or hardened was, 
b quite often found in auditory canal. 
In majority of cases, probably secondary to 
some other affection of car, and should be so 
considered when complete relief of symptoms 
does not follow its removal. Wax is not re- 
moved by motions of jaw, as it nornva-W-j ^£, 
but collects in canal, its watery parts «Na.'^- 
—u.. ^^^ « u ^ black mass \s\eft.,Wi'«ift' 
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times as hard as stone. Symptoms are deaf- 
ness, tinnitus [Lat. iox ringing\^ sense of full- 
ness, vertigo, and pain — two latter being 
rather infrequent ; deafness usually sudden, 
because it does not occur until impaction 
takes place, although there may be a great 
deal of wax present ; impaction may result 
from any sudden jolt, etc. Wax easily seen 
with otoscope as dark mass, filling canal 
Simple syringing with warm water best 
method of removing wax, and usually suffi- 
cient. Sometimes, where wax is very hard, 
a solvent, such as sol. sodae bicarb., (grs. x. 
to I i.) may be dropped into the ear several 
times for a day before the syringing is 
begun. Several sittings may be needed to 
remove the wax, and they are preferable 
to doing too much at once. Probe may 
be necessary to loosen mass and break up 
its hardened surface, so that syringing may 
be effectual. Instruments should be avoided, 
however, if possible. All the wax should be 
removed, as even a small piece left upon 
drum-head will keep up the unpleasant symp- 
toms. Where hearing is normal after remov- 
ing wax, a little cotton should be kept in ear 
for a few days, otherwise sounds will be un- 
pleasantly acute, and shock of them may 
injure the car. Where hearing is not normal, 

after the wax has beei\ removed, inflation may 

improve it. (See p. i^'],i'^>^ 
L> IFF USE INFI.AWIMATEIO^ Ss Q^\\a ^'^^'J^. 
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^^^^used by local irritation, such as car-picks, 
dropping of oils into ear, etc., and, rarely, 
by esposiire to cold. Symptoms are itching, 
followed by pain, sense of fulness, and, per- 
haps, some deafness. Canal and memh. 
tympani red and swollen, and epidennis and 
integument may suppurate. Where skin is 
closely adherent to bone, pain is intense and 
disease is essentially a periostitis. Treat- 
ment in acute stage comprises leeches, in- 
cisions, and warm douche ; and, if these fail, 
poultices. If suppuration is established, ear 
should he thoroughly cleansed every day by 
syringe, and astringents applied. Solution 
of alum or zinc (gr. 1-4 to 3 i.) may be 
dropped into ear by patient, after syrinRing. 
Surgeon should cleanse the ear himself 3-4 
times a week, and make some appropriate 
application to the affected part. 

CiRCUMSCRIRED INFLAMMATION or FU- 
RUNCLE, is 3 symptom of a wrong slate of the 
system. Apt to occur in anaemic persona, and 
to t>e recurrent. Very painful, and may cause 
deafness by filling up canal. Does not usu- 
ally cause tinnitus. Proper treatment is lo 
make an incision as soon as possible, whether 
pus has formed or not. and tnen to use warm 
douche freely. Probe is useful to find the 
most lender point, where furuncle is not very 
marked, incision is best made with a shac^- 
ointed bistoury, and siioiilil be a. ieCji avi^N. 
■L-e one. Leeches aru iiot of tnucVi sccnXcc 




Small cotton plug, saturated with gl 
sometimes useful to quiet pain. 

Eczema : generally associated with 
of auricle. Swelling of canal cau 
ness and tinnitus, with deafness. DJ 
rarely brought to notice until it has 
chronic. In treatment, first rcqi 
thorough removal of exuded mattei 
day, and this is best done by the surge 
self. Warm douche and cotton-holder 
means. After cleansing, anastringer 
be applied, a liquid one being best, a; 
not ciog up the canal. Frequent usi 
wnrm douche by the patient is useful f 
ini; the canal clear and to allay pi 
itching. 

V'egetable Fungi ; sometimes 
atcd in auditory canal, and cause 
gravate inflammations of the part, 
commonly secondary to ectema. Sy 
of otitis parasitica are tinnitus, 
deafness, dull pain, vertigo, whitish o 
ish flakes adhering to walls of canal ai 
surface membrana tvmpani, and bloc 
passage. Latter require forceps for i 
moval, and tissue beneath them is fo' 
and tender. Growth may reappear i 
hours. Varieties of parasites are ; 



(Jlavns. 
\ nigrv 



z. Ptnicillium glaticum. ^^| 

3- Graphifim fenidlloides . ^H 

4. TrUolAecium roseuni. ^^| 

They can only be seen by the microscope. 
Treatment consists in keeping canal free from 
fungus and subduing inflammation. Many 
parasiticides are recommended, but the warm 
douche thoroughly used is as good as any. 
Inflammation of canal is treated as usual. 

Polypi : are result of a prolonged or 
violent acute suppuration, or one thathasbeen 
augmented by poultices so that integument 
Jias been destroyed by ulcerative process. 
Usually associated with polypi of middle ear 
and require same treatment (vide p. 236.) 

Syphilitic Ulcers and Condylomata; 
very rare. Require local cleanliness and the 
proper internal remedies for syphilis. 

Exostoses and Hyperostoses, or bony 
growths. Sometimes occur in osseous part 
of auditory canal. Most frequently come 
from chronic suppuration of the middle ear, 
extending its irritation to the canal, and will 
therefore be considered under that section 
(vide p. lyj'). May be congenital or occur in 
some special diathesis. If canal is occluded 
by growth, an operation for opening a passage 
through it (such as Ih.nt of boring a hole with 
a rat-tail file or a dentist's drill) must be ^tv- ,■ 
formed. 



MIDDLE EAR. 

Injuries of Membrana Tympani : Sub- 
ject to injuries from concussions, from effects 
of condensed air, from foreign bodies, instru- 
ments, etc. Membrane has been ruptured 
from artillery explosions ; from exposure to 
condensed air, as in caissons used in building 
bridge-piers ; from blows upon side of head ; 
from waves striking side of head in sea- 
bathing ; from violent vomiting, coughing, 
blowing of nose ; from hair-pins, blades of 
straw, etc., thrust into ear ; from use of in- 
struments, etc. Where there is disease of 
ear, and collection of mucus in tympanum 
and Eustachian tube, drum-head is much 
more liable to rupture from all the non- 
traumatic causes than where parts are healthy. 
Rupture of drum-head in suppuration of the 
middle ear belongs under that section. To de- 
termine the nature of a rupture it should be 
seen soon, before suppuration has had a chance 
to occur around it. Traumatic ruptures are apt 
to heal promptly, without suppuration, and to 
leave hearing intact. Those from concussion 
are serious, as deeper parts are generally in- 
jured at the same time. Treatment: Above 
aWj ear should not be disturbed by syringing 
or otherwise immediately e^fter the injury. If 
/fife mm at ion and svLppuxaXioxv ^"\^^^ccs:, xJaa^j 
should be treated as m acuV^ 'm^-axoxcv^^YO^ 
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sf the middle ear. Meanwhile, the ear should 
be protected by a bit of cotton placed in 
meatus, and patient kept under c:ireful but 
not meddlesome observation. 

Myringitis [Lai. rnyringa] or Inflamma- 
noN OF Drum-head, is only part of an 
inilainmation of adjacent regions. The nna- 
[omical structure of a membrane which has 
no independent nutrition, which has but one 
layer of tissue peculiar to itself (and tliat in 
its centre), but which is a direct continuation 
if neighboring parts, rather precludes the idea 
af its being primarily diseased. 

Fracture of the Handle of the Mal- 
leus is very rare, only three or four cases 
aaiingbecn reported. The diagnosis in these 
bases was based upon the peculiar, irregular 
ippearancc of the bone. 

The principal affections of the middle eat 
ire ; 

I. Acuti Catarrhal Inflammation. 
I 3. Subacute Catarrhal Iiiflammation. 

3. Chronic Nonsuppurative hiflammation. 
(a.) Catarrhal. 

Jb.) Proliferous. 

4. Aeute Suppurative Inflammation. 

5. Chronic .'iuppurative Inflammation. 

6. Consequences of Chronic Suppuration, 

(b.) Exostoses. 
I fc.) MasMii disease. 
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(d .) Caries and Necrosis of temporal bone- 
(e.) Cerebral abscess, 
(f .) PycBtnia, 
(g.) Paralysis, 

Acute Catarrh of the middle ear is 
quite common. Has many causes, such as 
exposure to cold and wet; allowing cold 
water to run into ear ; ** colds in the head ; " 
constitutional diseases, such as scarlet-fever, 
measles, small-pox, pneumonia, syphilis ; use 
of ** nasal douche," etc. Danger from latter 
instrument probably due to entrance of some 
of the water through the Eustachian tube 
into tympanum. Acute catarrh generally 
starts from faucial end of* Eustachian tube, 
but may sometimes extend from ext. auditory 
canal. Symptoms are pain ; sense of fulness ; 
tinnitus ; impairment of hearing ; injection, 
swelling, and bulging outward of memb. tym- 
pani ; catarrh of pharynx and Eustachian 
tube ; fever, and, rarely, delirium. 

The pain is usually intense. The familiar 
'* earache " is identical with acute catarrh. In 
children too young to speak, it may be diffi- 
cult to locate the pain. Pressure against the 
car to see if the child winces, and dropping 
warm water (or even breathing) into the ear to 
sec if it quiets the pain, are useful diagnostic 
tests. Sensations of /iiincssYCva.-^\)recede pain 
or follow it. Tinmtus ^eTveTT^W.-^ •a.^^Nixcv^'** \q.t^ 
of a dealing or puffing *m X-Vie^ ^^x, -^^^ v^ ^w ' 
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tressing. Deafness may not he markeii in stage 
of pain; indeed, bearing sometimes seems 
more acute than normal. Redness of memb. 
tjmpani may be confined to peripherj' and 
along malleus -handle, or be intense over whole 
membrane, effacing all its normal appear- 
ances. Bulging outward of the membrane 
may often be seen after the first 48 hours of 
the attack, generally in posterior part, and in 
Shrapnell's membrane. Spontaneous per- 
foration is then apt to follow. Fever '"" 
even delirium, are sometimes present. 

Treatntent should be antiphlogistii 
prompt. First remedy in efficiency is li 
blood-letting by one to four leeches to the . 
gus (p. 213). Next is warm water poured into 
the ear by the douche so as to give it a contin- 
uous bath. Douche may be used for several 
minutes every half-hour. Breathing into the 
I ear, steaming It, and blowing in of tobaccch 
I smoke are sometimes useful to quiet the pain. 
i| Poultices should only be used when othd 

measures fall, as they are dangerous ti ' 
j integrity of the drum-head. Dropping ol 

molasses, etc., into the ear is useless, and on^ 
I clogs up the canal. A little laudanum r 
I be added to the warm water, if desired, i 

1 may be given internally. If perfot 
I turn of memb. tympani is threatened, a para- 
I centcsis should be performed; 01 "«. ■nva.'i Vft 
I d(me [o nAleve the pain where d'Avct Ti\c3.-ns 
» faUed, even when theie is Tio \ivAS''^% 
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(p. 214). If the mastoid region becomes in- 
volved, an incision should be promptly made 
down to the bone (p. 238). Inflation is ad- 
visable when acute symptoms subside, to blow 
out secretion and* prevent adhesions. 

Such prompt treatment generally results in 
a perfect cure, saving the patient from chronic 
otitis and its bad consequences. If suppura- 
tion occurs, it is usually tractable (p. 233). 

Several cases of acute catarrh have occurred 
in which the course was very rapid, ending in 
perforation without suppuration, but with 
abundant hemorrhage through thedrum-head. 
In other cases of acute catarrh, where a para- 
centesis has been done, only blood has es- 
caped from the tympanum. The name given 
to such cases is otitis media hemorrhagica, 
[Hemorrhage into the middle ear may also 
occur from atheromatous vessels, as in Kidney 
disease.] (See p. 255.) 

Subacute Catarrh : — Common in chil- 
dren and young persons. Distinguished from 
acute catarrh chiefly by its milder course and 
by the absence of severe pain. Patient is 
subject to seasons of marked deafness, fulness 
and tinnitus ; memb. tympani may be con- 
gested or not, and pharynx is catarrhal. 
Pathological changes are probably plugging 
of the Eustachian tube and tympanum by 
mucus, without struclutaX eVv^cev^^s. Treat- 
//?<f///.* It will generaWybe^oww^'C^'aXv'b.No.^-swv^ 
badlv manafi:ed, and needs ^xo^^x V^^^x^-dv^ 
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; such 3s regulation of diet, ; 
gHn, pruper exercise, etc. Tonics and atten- 
tion to pharynx are important. The use of 
the catheter (except in children} and Politzcr's 
method generally restore the hearing — in some 
cases almost immediately. 

The no n -suppurative inflammations are de- 
scribed separately for convenience, but it 
must be remembered that in practice the line 
of separation between them is not always wcU 
marked : — 

Chronic Catarrh of the Middle Ear: 
Forms a large proportion of the cases pre- 
senting themselves for treatment. It is either 
a consequence of acute catarrhs, or supervenes 
tijKin chronic catarrh of the throat, especially 
in constitutions enfeebled by disease or bad hy- 
giene. Patient has the usual symptoms of 
chronic naso- pharyngeal catarrh. In additioni 
he has occasional sounds in his ear like crack- 
ling of air-bubbles ; sense of fulness ; tinnitus j 
deafness ; sometimes vertigo. Tinnitus ia very 
annoying, causes great depression, sometimes 
resulting in suicide. Noises variously de- 
sta"ibcd as buzzing of insects, rushing of water, 
ringing of bells, etc., etc. There are also 
changes in the memb. tympani, and iinpetfect 
action and changes in structure of Eustachian 
tube. Appearances of drum-head are valu.- 
able in conneclion with olWr 's\^us,\i\xV-&«^- 
aJways diagnostic, as muny oS \.\veni. ■ma.'s iis» 




landle ;by<r 
of the light spot ; and by 
appearance of the m^ 
describe. There may ba 
lustre of the membrane,' 
calcareous deposits in it 
its natural mobility fro] 
pretematurally mobile, 
while patient perforins V( 
or by Siegle's otoscope. ' 
and Eustachian tube usuij 
presents familiar appea 
catarrh. Often it is studi 
elevations, constituting^ A 
Rhinoscope shows simit: 
mouth of Eustachian tubt 
able.as a sound for deter 
the nasal mucous mem 
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to take cold will assist in relieving ctronic 
aiirai catarrli. Attention to skin, dailysponge 
bathing and frictions, Turkish baths, elc, 
are very useful. Treatment of pharynx and 
nose very necessary. Injections of the naso- 
pharyngeal space by a long syringe made for 
the purpose, are useful to dislodge collections 
of matter, if for notliing else. Various solu- 
tions are used in the syringe, of which those of 
salt and chlorate of potash are most common. 
Nasal douche dangerous, as it has often caused 
acute inflammation of middle ear, even when 
all precautions had been observed in its use. 
Better to wash out nostrils with Davidson's 
syringe hy genlU and intermittent current. 
Same solutions are used as in posU nares 
syringe. The applications to be made to the 
nasal and pharyngeal mucous membrane wilt, 
of course, vary with different practitioners. 
A gargle is a matter of individual choice. 
Saturated sol. chlorate of potash as good as any 
for ordinary purposes. Ttoltsch's method of 
gargling is useful as gymnastic exercise for 
muscles of tube, asiiie from its effect on 
mucous membrane ; — The gargle is held in 
back part of mouth, tlie head thrown well 
back, and the nostrils closed with the fingers ; 
swallowing motions are then performed with- 
out actually swallowing the solution. Eus- 
tachian catheter is used for treating tube 
and tympanic cavity. Simple aw 'Wiov';^ 
ibroiigh it is most universalis \l5el\1\. ^i-earo.^ 
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weak solutions iodine, nitrate silver, zinc, etc., 
are also used. Inflation of middle ear by Po- 
litzer's method should be done every day or 
two. Most effectual when used after catheter. 
Whenever attacks of congestion or pain occur 
in course of disease, leeches, warm douche, 
etc., should be tried < vide p. 227). 

Chronic Proliferous Inflammation: 
— In this form, the symptoms, except loss of 
hearing and tinnitus, are less positive than in 
catarrhal form. There is no pharyngitis, and 
patient's history does not include infantile ear- 
achesj coryza, frequent colds, etc. It is found 
that disease has begun and advanced insidi- 
ously, that it has got under full headway and 
essentially impaired hearing before patient 
has noticed it. There may be no sign of 
catarrh, no closure of Eustachian tubes, noth- 
ing pointing to an excess of secretion in 
pharynx, tubes or tympanum, but rather to 
an opposite state of affairs. There are apt 
to be adhesions in tympanic cavity with a 
sunken and immovable drum-head. Often 
no cause can be discovered. Sometimes 
there has been a catarrhal inflammation which 
has long since passed away. In certain cases, 
the disease seems to have some connection 
with pregnancy. Pathological changes found 
include : adhesions in tympanic cavity, anchy- 
losis of ossicles, atrophy and fatty degenera- 
tion of tensor tympani, obstruction of tube 
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and tympanum by dense fibrous tissue, hy- 
pertrophy of bone, etc. 

Treatment: like that of catarrhal form, 
excepting that pharynx does nat usually need 



In many of the cases of non- suppurative 
inflammation, a cwrtf is out of the question, 
and the best that can be hoped for is to 
alleviate the condition or keep it station- 
ary. Hygienic treatment should be kept up 
during patient's life. Local treatment, if it 
does any good, may be given for from i — 2 
months, twice a year. Some cases progress 
in spite of every remedy. For inveterate 
cases which resist all ordinarj' treatment, such 
operations as exhaustion of air from drum- 
head, maintaining permanent opening in it, 
and division of tensor tympani are somclimes 
performed. They are only to be undertaken 
fey a skilled surgeon, and indications for them 
will be found in larger text-books. As a rule, 
they are not productive of much benefit. 

Acute Suppuration of Middle Ear : 
usually a direct result of acute catarrh, and 
p;-eceded by its violent and painful symptoms 
(p. 226). In manycases, however, latter pro- 
cess is unobserved and discharge of pus is first 
Ibing noticed. In cases occurring from scar- 
let fever, measles, etc., catarrhal stage apt to 
be overlooked because Of grave symptoms ol 
the general disease. Causes ate SMi\e as 'Ctvtswi 
tfacure catarrh, exposure lo coVi^wiHif"" " 
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common one. When drum-head bursts, 
pain usually subsides. Sometimes pus es- 
capes through Eustachian tube leaving drum- 
head sound. Occasionally, suppuration ex- 
tends to brain through thin tympanic wall, 
or produces pyaemia by entering jugular 
vein. 

Treatment : In early stages, leeches ; and if 
membrane seems about to break, paracentesis 
should be done in most bulging part. (p. 214). 
If mastoid is red, swollen and tender, an inci- 
sion should be promptly made down to bone, 
(p. 238). Ear should be douched frequently 
with warm water. If membrane has already 
ruptured, ear should be cleansed of pus at 
least twice a day by syringing, after which a 
weak astringent, such as sol. zinci sulph. (gr. 
ii. to§i.) may be dropped in (p.214). This 
may be done by patient himself. Ear should 
be cleaned and astringent applied by sui*geon 
every other day, if possible. Politzer*s 
method may be used gently every day or so, 
to blow secretions from tympanum and pre- 
vent formation of adhesions. Under this 
plan, case usually progresses well, membrane 
heals and good hearing is restored. 

Chronic Suppuration of the Middle 
Ear: commonly called otorrhcea, or ** running 
from the ear." Often mistaken for chronic 
suppuration of ext. auditory canal, which is 
very rare — a mistake which need never occur 
if otoscope is used. Chief symptom is puru 
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lent discharge. This may be profuse or scanty, 
or only periodic. In latter case, mass of dried 
pus may be found in canal and tj-mpanum 
when ear is examined. Drum-head may be 
swept away and ossicles also ; or there may 
be a rim of it left with one or more of the 
ossicles in place or dislocated ; or there may 
be one or more c!eanly-cut holes in it, with 
ossicles in position. Sometimes, perforation 
is very small and only detected by having air 
blown through it from Eustachian tube, when 
the " perforation- whistle " will be heard, or a. 
drop of pus blown out through it. Pulsation 
*aX. bottom of canal is suspicious but not 
pathognomonic of perforation. Depends on 
layer of fluid in contact with beating blood- 
vessel. Pharynx and Eustachian tube usually 
in catarrhal state, and genera! health below 
normal. Degree of deafness variable, depend- 
ii^ as it does on many factors. Course of 
dbease tedious and requires very patient 
tveatment. In some cases, suppuration never 
is permanently subdued. Anatomical rela- 
tions of tympanic cavity show the danger of 
allowing disease to proceed unchecked. 
(p. 226). (See p. 3SS0 

Treatment ; — I irst rcijuisite is cUanliness. 
Ear should be syringed once or twice p day. 
(p,;i2.) Should be cle.med by surgeon himself 
as often as he may think best. Politzer's 
method is an aid in blowing secrelioti^ ovii.'A 
tympaaic cavity and breaking u^ a.aciKsvaas. 
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After cleansing", some astringent or caustic 
should be applied. If perforation is small, an 
astringent solution may be dropped into ear 
and allowed to remain a few minutes (p. 214). 
If drum-head is gone, solution may be applied 
over the exposed surface by a cotton-holder. 
Various solutions are used : — Zinci sulph. gr. 
1-5 to 5 i. ; argenti nitrat. gr. 10-480 to J i. ; 
cupri sulph. gr. 1-5 to § i. ; alum sulph. gr. 
1-5 to I i., &c. Various powders are also 
blown into the ear — such as alum, iodoform, 
bismuth, salicylic acid, &c. Application may 
be changed now and then with advantage. 
After irritation and suppuration have sub- 
sided, hearing may sometimes be improved 
by insertion of an artificial drum-head. Latter 
is only of service where drum-head is partly or 
wholly destroyed, and where deafness is 
marked. It must be used carefully, and 
removed at once if it causes irritation, p. 256. 

CONSEQUENCES OF CHRONIC SUPPURATION. 

Polypi : — usually consist of loose connect- 
ive tissue, cells, and blood-vessels, and are 
analogous to the well-known exuberant granu- 
lations. Generally spring from tympanic cav- 
ity, but sometimes from auditory canal (p. 
223). Most common cause is a long-continued 
suppuration of middle ear. Best method of 
removing aural polypus is by Wilde's polypus- 
snare or by scissors. Forceps are more dan- 
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gcrous, especially in unskilful hands. The 
manipulations are performed through a specu- 
ulum under illumination from the otoscope. 
Granulations attached by a broad base, ivhich 
are hard to remove by snare, may be frequent- 
ly punctured with needle and then touched 
with nitric acid or some other strong caustic. 
The removal of a polypus usually improves 
the hearing. [Malignant growths sometimes 
occur in ear which assume form of polypi, 
and may be mistaken for them.] 

Exostoses and hyperostoses, or bony growths: 
— are both congenital and acquired. Thecon- 
genital ones usually cause no inconvenience 
and require no treatment. The acquired have 
an inflammatory origin and most commonly 
result from chronic suppuration of middle ear. 
The local irritation causes first a periostitis, 
and, secondarily, an enlargement of bone. 
Sometimes occur in connection with a special 
diathesis, such as the gouty, rheumatic, syphi- 
litic, &c. May grow so large as to block up 
canal and cause fatal retention of pus. T¥eat- 
wt«w/shauld be directed to cause. Earshould 
be kept scrupulously clean, to prevent reten- 
tion of pus. Iodine may he painted over 
tumor. If occlusion occurs, a passage must be 
opened for exit of pus by an operation. The 
operation of boring a hole through the ttimor 
with a rat-tai! file is called Boniiafont'i 
(P-"3). 

J/itfieid disease .• — indudea ■5Wo^\-*.\^ 
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caries and chronic suppuration. Mastoid 
periostitis often arises in suppuration of mid- 
dle ear. Is marked by pain, redness, swell- 
ing and tenderness of mastoid region. If not 
relieved may extend to brain through some of 
the connecting foramina. An incision should 
be promptly made over mastoid [Wilde's in- 
cision], parallel to attachment of auricle and 
reaching down to the bone. It should not 
be a mere puncture, but a cut at least three- 
quarters of an inch long. In early stages, pus 
will not be found, but bleeding and relief of 
tension from incision will do good. Poultice 
should be applied and opening maintained 
by tent for some time. In children, and 
sometimes in adults, there is a redness and 
cedematous swelling of mastoid which does not 
need such a prompt incision, and which may 
recover without it. It differs from a true 
periostitis by the absence of the great tender- 
ness of the latter affection. 

Caries and suppuration of mastoid process 
is an extension of the inflammation last 
described. Bony partitions between the cells 
become dissolved and break down into a gran- 
ular detritus. Symptoms do not differ much 
from those of periostitis, and diagnosis may 
be difficult. Any persistent, deep-seated pain 
in mastoid region is suspicious. A fistulous 
connection with auditory canal sometimes 
exists. First remedy is incision, like that for 
periostitis. If fistula is found in bone it should 
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be enlarged to give exit to pus. If there is no 
fistula mastoid must be trephined, if there is 
suspicion of caries or retained pus. The perios- 
teum is first dissected up, and a small trephine 
worked irar^M//)' in a direction inward, forward 
ajid upward. Cell-structure is usually reached 
at depth of 1— i inch. Wound should be 
dressed from bottom with lint and kept open 
for some time. (See p. 258.) 

Caries aiiA Necrosis qf Temporal Bone: may 
occur from chronic suppuration of middle ear, 
and maintain the discharge of pus in spite of 
all efforts lo stop it. Spot of diseased bone 
may be very minute or quite extensive. Use 
of probe for diagnosis must be very cautious. 
From relations of tympanic cavity, caries of 
its walls is very dangerous. In some cases, 
diseased bone is thrown ofT and parts heal. 
Nearly whole petrous bone has been exfoli- 
ated in this manner. Fatal hemorrhage has 
occurred from caries of walls of carotid canal, 
lateral sinus and jugular vein. 

Cerebral Abscess: Suppuration of middle car 
is most common, single cause of cerebral 
ahscess^especially where there is not a free 
exit for pus. Symptoms of extension to brain 
sometimes insidious, May be a chill or con- 
vulsion, nausea and vomiting. Or, increased 
pftin, followed quickly by paralysis, coma, 
and death. Or death may occur sudclenly 
without being preceded by btaAti s^tn'^iXotwi- 



240 DISEASE OF INTERNAL EAR. 

from aural disease by entrance of pus into 
circulation through mastoid veins or lateral 
sinus. Several such cases have been report- 
ed, some of which recovered. 

Paralysis of 7th nerve as it passes through 
tympanic cavity in Fallopian canal may re- 
sult from suppuration and caries of middle 
ear. May be temporary, from pressure on 
nerve ; or permanent, from destruction of it. 



INTERNAL EAR. 

Nervous Deafness is an affection of the 
auditory nerve or labyrinth, or of both. Pri- 
mary nervous deafness is the rarest of all aural 
diseases. Secondary disease of labyrinth, 
extending from middle ear, is probably quite 
frequent. Primary disease may result from 
injury, such as fracture of petrous bone; 
from hemorrhage or serous effusion into 
labyrinth through diseased blood-vessels ; 
from inflammation of membranous laby- 
rinth (?) ; from concussions of nerve, as in 
boiler-shops, cannonading, etc. ; from large 
doses of quinine, acting by congesting nerve 
(?) ; from meningitis and cerebro-spinal men- 
ingitis, by direct extension of inflammation ; 
from syphilis, perhaps by periostitis and gum- 
mata of labyrinth; from fever and the exanthe- 
mata ; from aneurism of basilar artery, cere 
hra\ tumors, etc. 
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S^mfileins ; only pathognomonic one is 
abselaU deafness. Staggering gait or loss of 
equilibrium is also a symptom of nerve-deaf- 
ness. Many cases in which latter symptom was 
marked have been wrongly classified as Ml- 
niir^s disease, after Dr. P. M&ni6re, of Paris, 
who recorded several such cases. Only au- 
topsy he made showed disease ««/f««rf/iJ semi- 
circular canals, hut the case was not a fair type 
of the others. Another point is that nerve- 
deafness usually occurs suddenly. Such 
symptoms as partial deafness, tinnitus, verti- 
go, nausea and vomiting, occur also in affec- 
tions of the middle ear, — but nausea and vomit- 
ing are rare unless labyrinth is involved. In 
disease of nerve, tuning-fork is heard bettor 
in better ear (p. zoS), and stopping meatus 
with finger does not intensify sound of fork, 
as it does if disease is confined to middle 
ear. There are no appearances of membrara 
tympani that give evidence of disease of in- 
ternal ear. Disease of cochlea produces 
deafness to certain tones. This symptom, 
however, as well as " double hearing" (hear- 
ing last notes repeated or echoed ) may be 
secondary to disease of middle car causing 
pressure on labyrinth, (See p. 256.) 

Treatment ; each case must be treated ac- 
cording to its symptoms. In acute inflam- 
matory disease, cold applications *.o tc^, 
leeches, counter-irritation aivd avd\ia.Tit« o^ 
quinine wau}d be indicated. ^Su^vuti?. *»" 
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fractions. For example, a lens of 24 inches focus 
is only -^4 as strong as the unit of measure, and 
must be designated by v^- ; a lens of 10 inch fo- 
cus is i^), etc. In making calculations we have 
always to add or subtract fractions, which is in- 
convenient.' In the metric system, the unit is a 
weak lens, of one metre focal length. This is 
called a dioptric (D). It is about equal to the -}^ 
lens of the old system. The stronger lenses are 
multiples of the unit. Calculations are easily 
made, as we deal only with whole numbers. For 
example, a lens twice as strong as the unit is one 
of two dioptrics, 2 D ; one three times as strong 
is 3 D ; one half as strong is . 50 D, etc. Oph- 
thalmoscopes and cases of trial-glasses are now 
numbered according to both systems. 



Page 112. Keratitis bullosa is a rare form of 
corneal inflammation whose cause is obscure. It is 
characterized by a localized infiltmtion of the 
deeper layers of the cornea, over which a trans- 
parent vesicle forms and breaks, leaving a super- 
ficial ulcer. After the breaking of the vesicle, 
repair is rapid. The disease is attended by acute 
pain and great spasm of the lids. Sometimes the 
intra-ocular pressure is increased. There is but 
slight tendency to suppuration or rupture of the 
cornea, or to invasion of neighboring tissues. 
There seems to be some connection between this 
disease and acute glaucoma. There is a marked 
tendency to relapses. Treatment comprises open- 
ing of the vesicle, scarifications of the cornea, 
atropine, eserine, heat, paracentesis, or iridectomy 
ii the intra-ocular pressure is increased, h}'poder- 




mic injections of morphia for the spasm of the 
lids. Recovery generally takes place with no 
worse damage than opacity of the coraea. 

Page lo3. Kcruieplasty i^ an operalion designed 
to reincdy loss of vision from cipanue cornea. It 
consists in excising a small piece of the coraea and 
replacing it by transplanting a graft of transpa- 
rent cornea from another eye. The graft is taken, 
tc^ether with some flaps f th adj ng n 
lunctiva. from a freshly-e 1 d h m y 

It is Eccuralely fitted to it w p nd 

tained there by stitching h j 1 fl p 

into QpeningB in the ocula un m d 

Page 115. Iriiii Spangu ra f rm f 

iritis which has been observed to occur independ- 
ently, or combined with the plasdc variety. It is 
cbBracterized by a peculiar fibrinous exudation, 
which usually b^ns near the pupillary space, and 
spreads thence until it tills the whole anterior 
chamber ; sometimes this occurs very suddenly ; 
the exudation often looks like the lens dislocated 
into the anterior chamber ; absorption usually 
takes place slowly, beginning at the periphery. 
Iritis Spongiosa has the same causes as other kinds 
of iritis. The prognosis is good, and unless com- 
bined with the plastic form no adhesions are left. 
The treatment is the same ss that of the plastic 
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moving p. .ces of steel or iron from the eye. By 
this means such foreign bodies have been extract- 
ed from the anterior parts of the eye, as well as 
from the lens and vitreous humor. A powerful 
magnet is used, and its end must taper to a small 

?oint, so that it can be introduced within the eye. 
t is very useful as a probe for exploring the 
wound for a piece of metal which cannot be 
seen. Or, it may be introduced through an in- 
cision specially made for it. By being moved 
about outside the eye it may cause a piece of metal 
within to move, and it has been thus used for di- 
agnosis in doubtful cases. A deflection of the 
magnetic needle has also been observed to be 
caused by a piece of metal within the eye. 
[Pooley, New York.] 



Page 142. Glaucoma. — It has been found recent- 
ly that sulphate of eserine (see page 69) has val- 
uable remedial powers in glaucomatous conditions. 
In certain cases of acute glaucoma it reduces the 
tension, improves the vision, and sometimes causes 
a temporary disappearance of all the bad symp- 
toms. It may be tried preliminary to an opera- 
tion, or where the latter is necessarily deferred, 
but cannot be regarded as a substitute for it. It 
is also used after operation, to aid in preventing a 
return of the symptoms. It is applied every few 
hours in solution of 2 to 4 grs. to the ounce. 

Paracentesis of the cornea may also be done to 
reduce the tension where, for any reason, the iri- 
dectomy has to be delayed. Sperino [Italy, 19th 
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cent.,] tecommenda LreatmEnt of the disease by 

An operalion called sderolomy has been pro- 
posed ipe Wecker, 1867,] as a substitute for 
Lrideclomy, in cases where iridectomy is very diffi- 
coll or dangerous, or where it cannot be performed 
at all. It is specially recommended in absolute 
glaucoma where au operation is done merely to 
relieve pain. The operation consists in making 
aa incision in the sclera near the mai^n of the 
cornea. Enucleation is practised in cases of nb' 
solute glaucoraa, attended by pain, which is not 
thieved by any other means. 

Page 146. Optieo-dliaiy neurotomy \yo-n Graefe, 
Bouiaicron, Schoelet,] is an operation which has 
been developed since 1867 ns a subsllLute for 
enncli^ation, in sympathetic ophtfaalmia, and in 
other cases whereit is specially desired to save the 
eyeball. It consists in uie division of the optic and 
ciliary nerves by a pair of curved scissors passed 
backward through an opening made in the con- 
jnnctiva. It is cuslomaty to divide one of the 
recti muscles to make room for the dissection (al- 
ihongh this is not necessary), and its cut ends are 
reunited by sutures after the nerves have been 
divided. 

Paje 157. EUctmlysis it ■scry useful for destroy' 
tag misplaced eyelashes where they are not too nu- 
merous. [Michel, St. Louis.] A fine neetlle is 
attached to the negative electrode of an ordinary 
galvanic battery, and a moist sponge \Q "^w; ysH^ 
ilive one. 'J'fie needle is passed mto ftie icKvAt, 
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either alongside of the hair, or after the latter has 
been pulled out, and the sponge is held upon the 
skin, as near as convenient. The current should 
be strong enough to decompose the tissue, which 
action is shown by frothing and swelling about the 
mouth of the follicle. If the operation has suc- 
ceeded, the hair, in case it had been left in place, 
can be extracted with very little traction. 

Page 158. Ephidrods is an excessive secre- 
tion of the sweat-glands of the lids. It causes 
itching and biting sensations, and irritation and 
inflammation of the skin and of the conjunctiva. 
It is difficult of cure. 

Chromkidrosis is a dark-blue or black discol- 
oration of the skin of the lids, appearing suddenly, 
and capable of being washed off with glycerine or 
water. Seen chiefly in hysterical females, and 
supposed by some authors to be always due to 
simulation. 

Xanthelasma^ Xanthoma^ or Vitiligoidea, — ^Ap- 
pears as peculiar yellow patches, usually situated 
on the skin of the eyelids, and most often the 
upper lid, near the inner canthus. Sometimes 
the patch is raised a little, sometimes not. The 
disease is most common in females, and in those 
of middle age. Dissection shows that the connec- 
tive-tissue cells of the parts are filled with fat. 
By some there is thought to be a connection be- 
tween xanthoma and liver-trouble. Excision of 
the patches is proper treatment. 



Pp. 163-165. The glass used behind the ophthal- 
moscope to get a clear view of the fundus in my- 
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lOpitt or liypennetropia represents the degree of 
the retmclive-dsfea firactica/ly, because it ie held 
at about the saniB dislance from the eye as would 
be the correcting spectacles. But to estimate the 
refraction ae^uratefy, we must consider the dis- 
tance between the glass and the nodal point oF the 
ohserved eye. In myopia the correcling-glass h 
stronger, and in hypermetropia weaker, than it 
would be if it could he placed at the nodal point. 
Hence, to obtain the exact degree of the myopia ' 
we add to the denominator of the fraction repre- 1 

' seating the focal length of the correct ing-lcns ilarl 
distance from the nodal point. If the fundus is ^ 
seen clearly through a — i held a inches away, th» 
peal degree of myopia is j-^g = -/if. In hyper- 
metropia we subtract the distance. If the fundus 
is seen best through a -i- i, held a inches away, 
the real degree of the hypermetropia is j-i; = ' 

Page 1B8. The dimensions of the ossicles . . _ . 
Length of mallms from summit of head lo short 
process, about 4^ millimetres ; from short process 
to end of handle, 4 to 5 mm. ; long process, about 
8 mm. Length of infcu from summit of head to 
end of long process, about 6^ to 7 mm, ; to end 

!' of short process, about j mm. Length of itt^t, 
about 3 mm. ; createst distance between crura, 

, abont a mm. ; length of base, about 3 mm, ; 

'ffidlh, about I mm. 

The long process, or processus Folianus [C(e- 
lins Folins, Venice, 1645,] of the malleus, is also 
called the process of Rau, after Prof. Jacob Ran, 
of the University of Leyden. 



I 
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Page 208. PoUtzer's acoumeter has been la 
presented to the profession as a cheapo convem 
and uniform test for the hearing. It consists 
sentially of a steel cylinder 28 mm. long, joi 
to a small column of vulcanite, in which a 1 
steel hammer is suspended. The lever of 
hammer can be depressed to a certain point, 
when liberated the hammer falls upon the c] 
der and sets it into vibration. The instrumei 
tuned to C^, and it gives a note of constant in 
sity and pitch, and louder than ordinary watc 
It is heard on the average about 15 metres. Tl 
is a pin fastened to the column, holding a si 
metal disc on its end. This disc is placed aga 
the skull if it is desired to use the instrument 
testing bone-conduction. 

Page 208. It is always useful to compare 
aerial Q.ndi bone-conduction for the tuning-fork, 
normal ear hears the sound of the fork be 
through the air than through the bones. "W 
the auditory nerve is predominantly affected, 
fork is almost always heard worse through 
bones than through the air : when the middl< 
external ear is the chief seat of disease, the foi 
heard best through the bones. A conven 
method of testing is to hold the vibrating fork 
a few seconds on the mastoid bone, and then 
posite the external meatus, and let the patient 
in which position it sounds loudest. A more 
act method is to hold it in one of these two p 
tions until its sound ceases to be heard, and t 
transfer it instantly to the other position ; if 
sound is now perceived again, it proves that t 




i better in the latter position t!iB.n in thfj 

The chief reason why a tuning-fork licid on IhB 
teetlh or the vertex is heard belter in the Hrft MB 
ear, when the deafness is due to disease in the con-^ 
dueling portions, is, that the escape of the vibia- 
lions outward through the drum and nudilory 
cinal ia Bhlrucl^d, — more of Ihem are throivn back 
jlpon the nerve, and the latter thus perceives the 
sound intensilied. If, in such a. cose, the meatus 
is also plumed by Ihe finger, the sound will be 
still farther incieased on that side. It is thonght 
Ifaal when plugging the canal in this way does not 
intensify the sound, this fact is proof that the 
auditory nerve is involved ; this view is nut held 
by all sui^ons. 

The tuning-fork held on either pirietal protu- 
berance is heard better in the sppante earm a nor- 
mal case. This is still more noticeable if that ear 
in l&e seat of disease confined id the conductinj^ 
portions. ^H 

Tistirijr the hearing in onesided deafnes! 3%^| 

Sures great care, owing to the difficulty in K^^k 
udinjj Iha good ear. The following methods arS 

Stop the better ear, and direct it toward the 
source of sound ; then lest the hearing, with the 
de^ ear alternately open and closed : if there is 
any difference found by the two tests, the balance 
is credited to the wor^e ear. [Dennert & Lucae, 
Berlin, igih cent.] 

Stop the affected ear, and pass a vibrating tun- 
ing-fork back and forth alongside of il. If ihe 
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meatus, it is concluded that the sound has been 
heard through the good ear, [Knapp, New York.] 
Stop the good ear, turn the affected ear toward 
the source of sound, and test the hearing ; then 
test it again with the affected ear also stopped ; if 
there is no difference, the conclusion is that the 
affected ear is totally deaf, and that the sound 
reached the auditory nerve of the good ear through 
the bones. But if stopping the affected ear makes 
the hearing worse, repeat the tests, nearer, until 
they are heard again. The difference between 
the hearing distance by the first test ajid the 
second will represent the loss caused by stopping 
the affected ear, — consequently, that ear*s hearing 
distance by aerial conduction. [Burnett, Phila- 
delphia.] 

Page 212. Several us^ul modifications of Polit- 
zer's method of inflation have been proposed. 
Gruber [Vienna, 19th cent.] recommends that the 
patient, instead of swallowing water, say hic^ haCy 
or hoc ; Dr. Tansley [New York], that he blow 
forcibly with puckered lips, and Dr. Holt [Port- 
land, Me.], that he close the lips tightly and dis- 
tend his mouth and cheeks with air at the moment 
when the air-bag is compressed. 

Page 212. Emphysema from inflation. — ^When 
the mucous membrane is lacerated by a Eusta- 
chian catheter or bougie, the attempt to inflate 
the middle ear may cause emphysema of the 
tissues of the neck. Death has been caused in 
this way. The accident is very rare, however, 
and can only happen through great carelessness. 



I 'Baiphysema sometimes occurs over the mastoid 
process, the air escaping by way of the middle ear 
and mastoid cells, thraugh a congenitLiJ fissure in 
the bone. 



. The auricle is subject, also, t 
erysipelas, herpes, syphilitic eruptions, 
" ■,„,. ™.i,i Hii.,! ;= , ' ■ ■ 



frosl-bite, etc. If any cold fluid is used h 
ment, it should not be allowed to run into tne 
auditory canal, lest it may excite inilammation of 
Ihe deeper parts of the car. In cases of frost- 
bite, it is necessary to guard ngainst too sudden 
reaction r the inricle should be bathed with very 
cold water at first, and warmer appUcatioos made 
gradually. 

Page 328. Sometimes exudations of serous fi-^d 
uWtoMf/fiin/onBBi (hydro-tympanum) occur without 
any active iuflammatoty symptoms. The patient 
eomplsins of deafness, a sense of stillness, and, per- 
haps, of pressure. On inspection, the level of the 
fluid may be seen through the drum-head, and 
this may alter with a change in position of the 

etient's head ; or bubbles of fluid may be seen 
hind the membrane ; or tliere may be nothing 



fnflali 



id general couditi 






evident sai 
lucency of the pi 
attention to the throat 
the chief 



Page 235. Pulsation of the membrana tympniii, 
■ailAoHl perforation, has been observed in raic ia- 
■tance;. A few caies have been iepQTte&. ■wVwe 
Ibepulsation seemed to depend upou a Na.'ic:^^ 
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growth in the tympanic cavity. Other symptoms 
present in these cases were redness and bulging of 
the drum-head, deafness, and an annoying pulsat- 
ing tinnitus, synchronous with the heart-beat. 

Page 236. Myringoplasty. — Skin-grafting has 
been successfully employed for forming a cicatri- 
cial dnim-head in cases of chronic suppuration of 
the middle ear. The method pursued has been 
to transplant a piece of skin from the patient's 
forearm, either directly upon the exposed surface 
of the tympanic cavity, or upon the remains of 
the drum-head, the edges of which have been 
previously freshened. A simple protective dress- 
ing, as of borated cotton, is used. The operation 
is not likely to succeed unless all purulent dis- 
charge has ceased. Myringoplasty was performed 
upon two cases by Ely [New York] in June, 1878. 
The first cases published were those of Von Ber- 
thold, operated upon in August 1878, and reported 
in the Monatschrift fiir Ohrenheilkunde for No- 
vember,- 1878. 

Cophosis [Gr. HGDcpo?^ deaf^ is a term some- 
times used for deafness. 

Hypcracusis [Gr. vTtep, beyond^ and anovrfy 
hearing,] is that condition in which the ear is 
hypersensitive to sound. 

Diplacusis [Gr. dtTtXoo?^ double^ and cchovt], 
hearing,] paracusis duplicata^ signifies double 
heanng, (See page 241.) There seems to be 
some confusion in the text-books in the use of 
this term. In certain cases of aural disease some 
sounds are heard naturally in one ear, but are 
heard one or more tones higher or lower in the 
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ofhet ear ; that is, two distinct sounds ace heard 
simultaneously, oae true the other tslss. This is 
double hearing in the strictest sense of the term. 
This condition has been called diplacmh iinau- 
ricalarls. The condition which is mach more 
foimnon, and which is freqaently described as 
double healing, is that in which the last notes arc 
beard repeated or echoed. Thus, the sounds are 
heard correctly until just at the close, when there 
is an echo-like repetition of higher pitch in the 
affected ear. Sometinies the same condition pre- 
vails in both ears, and all notes are heard falsely. 
These peculiar alterations in perception usually 
affect only the highor notes of the scale. Double 
hearing is most frequently complained of by peo- 
ple having a musical education, and it is jnorE an- 
noying to such persons than to others. 



Page 220. Ear-caugh, t 
inf.-— Cou^ihing, sneezing, and vomiting from irri- 
tations about the external auditory canal have 
been observed for centuries. Impacted wax or 
foreign bodies in the canal have been common 
causes. The phenomena are probably due to 
irritation of the branch [Arnold's nerve] of pneu- 
mc^astric nerve, distributed to the walls of the 
external auditory canal. The text-books do not 

' agree as to the existence of this branch in the 
canal, except as an anomaly. As good authorities 

> as Sappey and Gnibcr describe it. Some authors 
BScritK ear-cough, etc., to irritation of the nncj- 
culo-temporal branch of the lifth nerve, and say 
that the eommiinication with the \ 
'a Ihe brain. 
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Page 220, Objective noises in the ear have "Xyc^n 
presenl in quite a number of reported oa^vs. 
They are heard by the patient himself, 2X\d arc 
also audible to others, sometimes at a distance of 
several feet. They are compared to fine mucous 
rales, or to the sound produced by rubbing the 
edges of the finger-nails together, or by nibbing 
the hair between the thumb and finger close to 
the ear. They are usually accompanied by spas- 
modic contractions of the muscles of the soft 
palate and throat, and sometimes by simultaneous 
movements of the drum-head. In some persons 
they can be produced voluntarily. Some consider 
them due to contractions of the tensor tympani 
muscle. Most authorities think that they have 
their origin at the pharyngeal mouth of the Eusta- 
chian tube, being caused by a separation of the 
moist lips of that onfice. In one case they were 
thought to be due to spasmodic contraction of the 
stapedius muscle. Sometimes the hearing is nor- 
mal, sometimes it is temporarily reduced while 
the noises are occurring, sometimes it is already 
permanently impaired. Often there is catarrhal 
disease present. The cause of the spasmodic 
twitching-s of the muscles is obscure. 



Page 239. .Several cases of primary disease of 
the 7uastoid process have been reported. Mastoid 
perio*litis, abscess, and caries have occurred with- 
out any aj')parent connection with the ear, no dis- 
ease of the latter having been detected by the 
most careful examination. 



VzigQ. 215. The Audipho7ie and Dentaphone,- 
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Since the firet edition of this booli appeared, two 
useful instruments hare been invented for aiding 
the deaf to hear. The Attdiphmu was invented by 
Mr. R, S. Rhodes, of Chicago, 111. It consists of 
a thin and cla^itic diaphragm of hard rubber fitted 
to a handle, so that the whole looks much like a 
fan. The apper edge of the diaphragm ia bent 
toward the lower by silken cords attached lo it, so 
Ihot n convex surface is presented toward the 
source of sound, and a concave one toward the 
listener. The tension of the diaphragm can be 
regulated by the cords as best suits each cose. In 
using the instrument, the upper edge is pressed 
firmly gainst the central incisots or the eye-teeth 
of the upper jaw. 

"" iJ™/B/^oi« is a small circular box, fitted 



willl a wooden tooth-piece. The receiver is held 
in the hand with the diaphracm directed toward 
tlie source of sound, while the piece of wood is 
held between the teeth, the intervening cord being 
kqjt quite tense. 

By both these instrumEnts the sound-vibrations 
are conveyed lo the audiloiy nerves bv Wlj of 
the bont. of the skuli. Hence they are only nse- 
fnl in those cases of deafness which are situateil 
^Aolly or chiefly in the coHdiuting portions of the 
COT, Their usefulness is in proportion to the in^ 
tcgrity of Ibe ni:nrous apparatus. Like speaking- 
tubes, they prove of decided benefit in a limited 

number of cases. 



^■ilN 
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Amaurosis, Gr. aftavpoai, la render aiscun, ^ 

141. 
Amblyopia. Gr. aufSXv%, dull, and o^iS. 

p. 141. 
Ameiropia. Gr. a,privative ; fierf/ov, men. 

O^li, sisiBu, p. 162. 
Ampolla. Lai. ampulla, ajljsk, p. 193. 
Anoijloblepharoil. Gr. afitvXaiiiii, a sli^e 

and ffXsi;^pov, tyclid, p. 97. 
Annuloa tympanicus. Lat. aiiiiulin, a ring, att4. 

lymfianiciii, tympanic, p, 179. 
Anopsia. Gr. ava, iniihout, and oljii%, 



4 



Arcus senilis. LaX. arcus, a bviv, and sfnilii, se. 

uile, p. 39. 
Asthenopia. Gr, a6Seviji, lofat, anil oftiS, 



AttigraHlism. Gr. 
^'n/, p. 1 66. 
— *- Lai. auricula, thi 



privative, a-tii 611Y uj 



262 GLOSSARY. 

Binocular. Lat. bis^ twofold, and octilus, eye, p. 

58. 
Blennorrhoea. Gr. fiXavya, mucus, and /yfw, 

to Jlow, p. 92. 
Blepharitis* Gr. fJXscpapov, the eyelid; and itis, 

denoting inflammation , p. 153. 
Brachymetropia. Gr. fipaxvi, short; juerpov 

measure; oipi's, 7'iston, p. 161. 
Buphthalmos. Gr. (iuViy an ox, and o(pBaXjiio^ 

eye, p. loi. 

Canaliculus. Lat. canaliculus, a little channel^ 

p. 38. 
Can thus. Gr. nav'^ o?, the angle of the eye, p. 33. 
Caruncle. Lat. caruncula, little piece of flesh, 

p. 37. 
Cataract. Gr. Kara, B.n^ pa66Eiv, to fall down. 

Cerumen. Lat, Ctrtinien, wax, p. 180. 

Chalazion. Gr. ;^'aAaC^, hail, p. 155. 

Chcmosis. Gr. xV^^Vt^ £^'^P^'^£'j' or X'^^M^?, li^m'd 

(?), p. 91. 
Chiasm. Gr. ;^;?a'(?/^a:, the letter x, p- 5. 
Choroid. Gr. ;^;opzor, chorion, and h.i^o^, like. 
Chromhidrosis. Gr. xp^l-i<^y ^<^ior,i^poii<i, sweat. 
Cilia. Lat. cilittDi, an eyelash, p. 35. 
Concha. Gr. KoyxTf, a concave shell, p. 177. 
Cochlea. Gr. Kox^oi, a snail with a spiral she li, 

p. 194. 
Coloboma. Gr. lioXoficDfia, a mutilation,^. 118. 
C\)iijunctiva. Lat. conjungdre, to join together. 
CoUyrium. Gr. "KoWvpiov, liquid eyt-salve, 

p. 70. 
Cophosis. Gr. 7CQDcpo<i, deaf, p. 256. 
Corcctopia. Gr. 7iOp7/, pupil, and exzoTto'^, out 
(^f J>/aet', p. 118. 
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Coredialysii. Gr. Jtoplj, P'ipil, and fi;«Au(JiS, a 

rapturi, p. 113. 
Corelysis. Gr. topri, fupil, Autfi5, lotniiig, p. 74. 
Cornea. I-at. enniii, a horn, p. ro. 
CTclills. Gr. xvxXoS, a circlf, and ilU denslhig 

infiammalidH, p. 123. 



Daciyocystitia. Gr. ^aupvoy, a /air ,- xutfriS, 
a bladder ; and ilis, denoting inflaviinatien, 
p. 159- 

Dacryops. Gr. ^aupvov, a tear, and a>^, tb^ 

DeorsniDVergens. Lat. deersum, dotitniaard, and 

iwfyH, to turn, p. 147. 
IHpIacusis. Gr. JiirAuo;, doubU, and catavri, 

kfaring, p. 256. 
Diplopia. Gr. -JiJtAcjo!, double, a^ii, 

P- 54- 
Distichiasis. Gr. JiSnxia, a double r 

155- 

Ectopia. Gr. ek, /lom, and ruffoS, //, 

"34- 
Eclropion. Gr. Et<.,fnim, and rpoitrl, a tumitis, 

p. 156. 
Erametropifl. Gr. ev, ■aiilhiH; u^rpov, 

ure, aad 01(6, o^'i ?■ 161- 
Entropion. Gr. iv, in, Tpaicrl, laming, p, 156. 
Ephidrosis. Gr. e-ai, upon, iSpoa;, fuiiriit, p. 



aso. 



, H/on, aB4xav^o^,ang,U 



renestra. Lai. fcsfitM 
Fornix. Xat. fornix, a 
Fovea. Lat. /onca, a i 
Fundus. LaL. fundus, I 
Fusca. Lat./i«i ' ' 

Ceronto:con. Gr. ya 

ro^ov, a bmu, p. S 

GlaDComa. Gr. ylia^ 

Glioma. Gr. yAiu.jl" 

Habenula. LaL iuiliti 
Ilamulns. Lat. han 
Ilelicalrema. Gr, £ 
19,5. 
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Hyperacusis. Gr. vaep, beyond, and attov^, 

Aearin^, p, 256. 
Hypcnnetropia. Gr. tiiTEp, beyond; /icrpor, 

iiKosurc ; and oilni, vision, p. 163. 
Hypomelropia. Gr. v^o, under ; u^'^pov.mM!- 

tire ; ofSiS, wVJuH, p. i6t. 
Hypopion, Gr, iJko, under, and »Do5, /(u, p. 

138- . 

Incisarfe. Lat. iitcisHra, an incision, p. ijg. 
InL-as. Lat. incus, an anvil, p. 1B5. 
Infundibulnm. Lat. infundiiuluni, afuaael, p. 

195. 
Iridectomy, Gr. ifliS, Ihc iris, and DirofiT/, a 

tKlltiigoul, p. 73. 
Jridencmia. Or. ipii, the iris, and cpi/fioi, 

manting, p. 118. 
IridodesiE. Gr. ipli, the iris, and Seoi, to bind, 

p. 73. 
Indodonesis. Gr. ipiE, W^ iris, and Sui'taj, /u 

trctnble, p. 117. 
Iridotoiny. Gr. ipiS, the iris, and ro^l?, a cut' 

«■«/■ p. 73- 
Ins. Or. tpi'i, a rainbotu, p. 16. 

Keratitis. Gc. KCpaf, cornea, and jV;.v, diaofing 

infiammalion, p. gg, 
Karatocele. Gr. wtpnf, <;yj-jfc(i, and ^ii/Kll, i' 

hernia, p, 103, 
Keralonyxis. Gr. Jifpas, cornea, and yi)6Stii, lo 

fHIKlUnr, p. 74. 

I^dlrymalion. Lat. laeryma, a fear, ^.^^i. 
Ijtcas. Lai. /iicus, a take, p. 33. 
X^Dp6(haJmo3. Gr. A«^w5, a hue;;, iKt*4 '^' 
— ^ .we^gg, o)f, p. 157. 
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Leucoma. Gr. XevKo^f white^ p. 107. 

Macula lutea. Lat. macula, a spot, and luteus, 
ydloiVy p. 20. 

Madarosis. Gr. uaSafto^, bald, p. 154. 

Malleus. Lat. malleus, a hammer, p. 185. 

Manubrium. Lat. manubrium, a handle, p. 185. 

Meatus. Lat. meatus, a passage, p. 179. 

Mctamorphopsia. Gr. uera/JopcpoGo, to trans- 
form, and o'^'i's, vision, p. 170. 

Micropsia. Gr. juxpoi, small, and otpii,^ vision, 
p. 170. 

Modiolus. Lat. modiolus^ the hub of a wheel, p. 

194. 
Mucocele. Gr. juvxo5, mucus, xrjX^rf, a tumor, 

p. 160. 
Myodesopia. Gr. /ivia, fly ; eido'^, like, coifj, 

sight, p. 136. 
Musc?e volitantes. Lat. vitisca, a fly, and voiiio, 

to fly about ^ p. 136. 
Mydriasis. Gr. juvSo?, moisture ; because in- 

crease of fluids causes pupil to dilate (?), p. 

116. 
Myopia. Gr. fxvoD, to close, and oaip, eye, p. 162, 
Myosis. Gr. i^ivgd, to close, p. 117. 
Myringitis. Lat. myringa, the di'tim-head ; and 

iiis, denoting iiiflamniation, p. 225. 

Navicularis. Lat. fiavictda, a small boat, p. 177. 
Nebula. Lat. nebula, a cloud, p. 107. 
Neonatorum. Gr. VEo'r,, new, and Lat. nafus 

born, p. 93. 
Nictitation. Lat. ^ncto, to winh, p. 158. 
N}ctaIopia. Gr. vv^^ f^^ght, and 0^7?, - 

p. 124. 
Nystagmus. Gr. vv6rayiuoi, a noddiir 
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Onyx. Gr. ovvq, finger-naQ, p. 102. 
Ophthalmoscope, Gr. oipiaXfioi, eye, aai 

?r£is, to look, p. 5g. 
Ora senata. I^t. era, a baunaary, and it, 

serrated, p. ai, 
Ossicula audilus. Lat. ossiculum, a snml, 

and auditus, heating, p. 183. 
Otalgia. Gr. ouS, Ihe ear, and aXyui, pi. 



OUiCEmali 



Gr. 



", and ai/i(i. 



Otolilh. Gr. ofS, t^r far, and A.i3(iS, ,t/,v/. 

193. 
Otobcope. Gr. ouS, ear, and (S«o>if&i, (j . 

p. 209. 

Palpebral. Lat, palpebra, eyelid, p. 33, 
"I^nuE. Lat.^onnuj, aclolA, p. 105. 
Panophthalmitis. Gr. ffaS, all; aqihaX/ioi, 

and iV/i, tUnoling iiifiammativn, p. 1 19. 
Papilla. Lat. papilla, a nipple, p. 33. 
Patellaris. Lat. patella, a Sish mfilale, p. 34. 
Pectinatum. Lat, /Kctinalus, comi-liie, p. 16. 
rbakitis. Gr. rpanni, lens, and tVir, denoting in. 

fliimniation, p, 130. 
Phljctennle, Gr. tvi^vKvatva, a pimple, p. 05. 
Phosphines. Yt. plwsphine, p. 17D. 
Photophobia. Gr. ^aoi, light, and ipofiui, dnud, 

p. gs. 
Photopsia. Gr. qmS, /'s'-l', and o(tif, visii<ii, p. 



4 



170. 



,at, //«Hfl, a ijnJ n/ s(n-'iiiisscl,-S?. i-"!^- 

Gr. xoXvi, many, aa6. voi^. t^t*** 
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Potatorum. Lat. potator, a drinker, p. 131. 
Presbyopia. Gr. Ttped/UvSj an old viaUy and o^x?, 

vision^ p. 167. 
Pterygium. Gr. nrepvyiov^ a Utile itnng^ p. 95. 
Ptosis. Gr. ;rra3(>?5, ;i falling, p. 157. 
Punctum. \jaX,punctum, a small hole, p. 33. 

Reticularis. Lat. rete, a net, p. 203. 
Retina. Lat. rete, a net, p. 18. 

Scala. Lat. scala, a staiiivay, p. ig6. 
Scintillans. Lat. scintilla^ a spark, p. 137. 
Sclerectasia. Gr.c^^/lT^po?, and £;^ra^i?, a stretch- 

ing out, p. 120. 
Sclerotic. Gr. dnXr/po?, hard, p. 8. 
Scotomata. Gr. dMoroS, darkness, p. 52. 
Staphyloma. Gr. 6Taq>vXr], a bunch of grapes, 

p. 109. 
Stauungs papilla. Ger. stauen, to stow, to dam, p. 

139- 
Stenopoeic. Gr. dr Eva's, na7Tow, and oitr), a hole 

p. 108. 
Stillicidium. Lat. stillieidium , a d}ipping, p. 152. 
Strabismus. Gr. drpa/Ji^GD, to squint, p. 146. 
Stroma. Gr. drpaojiia, bedding, p. 13. 
Sulcus. Lat. sulcus, a fuiToiu, p. 9. 
Supercilium. Lat. supetcilium, the eyebrow, p. 32. 
Sursumvergens. Lat. sursum, upward^ vergo, to 

turn, p. 147. 
Symblepharon. Gr. 6vv, iogether,Q.Ti(\. fiXecpapov, 

eye/id, p. 97. 
Synchisis. Gr. 6vv, together, and X'^^^^y flo7ving, 

P- 137- 
Synocliia. Gr. 6vv, together, and f JGl>, to hold, v 

114. 



carpd, p. 17. 

CBPcrillg, p. Z' 

Tinnilus. I«t. tinnitus, a lining, p, 21 
Tradioraa. Gr, vpaxatiia, a roughiui 
Tragus. Gr. Tpayo%, a goat ; btcame ha 

goat's beard sometimes grow en this part ( 

p. 177- 
Trichiasis. Gr. rpijiKoi, to shorn hairs, p. 
Tylosis. Gr. rii3.oS, a ca//iii, p. 154. 
Tympanum, Lai. tympanum, a di-iim, p, 183. 

Umbo, Ijt, umbo, a boss, as that of a shield, * 

181. 
Unguis. Lat. jmgms, a Jijiger.nail, p. 103. 
Ulricle. Lai. ulriculus, a small Icallitrn k 

p. 107. 
Uvea. Lat. nim, a hunch pf grapes, p, 12. 

Tfitreous. LaL t 



Xeroplitlialmia. Gr. \ijpoi, drv, and txpi 

eye. p. q6. 
]£tuitlionia. Gr. ^af^of, y^llti'.n, p. 2jo. 



/ I 




AJjdui 



■, 153- 



ss of bra 



, 339. 



Accommodation, : 

changes in, 15- 

" mechanism of , 15. 

" paralysis of, t6S. 

range of, 46, 

" region of, 41J. 

" spasm of, l6g. 

Accommodntive movaraents, 25. 
Achromatic vision, 15. 
AcutenesB of vision, 45. 
Acute catarrh, middle car, 32(t, 
Acute suppuration, middle ear, 233. 
Addaction, 152. 
Ad¥aneement of muscle, 79. 
Aerial conduction, 252. 
Albinos, 17, 2a. 
Alcohol, amblyopin fro 
Alternating squint, 147 
Amaurosis, 141. 
Amblyopia, ii}i. 
Ametropia, 163. 
AmpulLe, 193. 
Anemia, amblyopia fn 
Anchyloblcpharon , 97. 
Aaearism of othh. 6S. 



(( 
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Angulus vestibularis, 201. 

Annulus tympanicus, 179. 

Anomalies, refraction and accommodation, 161. 

Anterior chamber, 25. 

*• ** affections of, 138. 

** commissura arcuata, 5. 

*' elastic lamina, ii. 

** fold, 181. 

hemisphere, 8. 
pole, 7. 
pouch, 182. 

*' vascular zone, lo. 
Anti-helix, 177. 
Anti-tragus, 177. 
Antrum mastoideum, 189. 
Anvil, 183. 
Aphakia, 167. 
Aquoeductus cochleae, ig6. 

" vestibuli, 192, 196. 

Aqueous humor, 24. 
Aquo-capsulitis, 114. 
Arcus senilis, 39. 
Arlt's operation, 156. 
Arnold's nerve, 257. 
Arteries of eye, 28. 
Arterial pulse on disc, 61. 
Arthritic ophthalmia, 142. 
Artificial drum, 236. 

" eyes, 82. 
Aspergillus, 222. 
Associated movements, 28, 
Asthenopia, 152, 162. 
Astigmatism, 162, 166. 
Audiphone, 258. 
Audition, 175. 
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Auditory cells, 303. 


" nerve, ao*. 


'■ rods, 20a. 


■■ teeth. 200. 


Aural donche, 213. 


" speculum, 209. 


Auricle, 176. 


■' diseases of, 216. 


Aria-band of hammer, 1S6, 


Axis of turning, aj. 


Bandages, 65. 


Basedow'5 disease, Bg. 


Bx^ line, 36. 




Blepharitis, 153. 




Blind-spot, normal, 53. ^^^ 


. Blindness, simulated, ibq. ^^H 


Blood-vessels of eye, 28. ^^M 




Bone-conduciion, aja. ^^^^^^M 


Bonnet's 4. ^^^^^^^H 


Bowman's me nnbrane, ^^^^^^^H 


opemlion, iq. ^^^^^M 


79- ^^^^^^1 


^^^^^^m 


Biachymetropia, 161. ^^^^^^^H 


Bnlbas oculi, ^^^^^^1 




Bum* of eye. iq, t)g. 15S. 'I^^^^^H 


Calabar bean, use of, 69. 


Canal of CloquEl. 24. . 


y " Ar'JgHa^. ^1 
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Ciliary processes, 15. 
*• region, 43. 
" veins, 9. 
Circulus arteriosus major, 16. 

" iridis,. 17. 
*• ** minor iridis, 17. 

Cochlea, 194. 
Cochlear nerve, 204. 
Cold applications, 66. 
Cold douche, 67. 
Coloboma, 118, 158. 
Collyria, 70. 
Color of eyes, 17. 
Color-blindness, 171. 
Color-perception, 53. 
Concha, 177. 
Concomitant squint, 147. 
Conjunctiva, 34. 

** injuries and diseases, 89. 

Conjunctivitis, 90. 

catarrhal, 91. 
diphtheritic, 93. 
gonorrhoeal, 92. 
granular, 94. 
phlyctenular, 95. 
purulent, 92. 
Convergent squint, 147. 
Cophosis, 256. 
Corectopia, 118. 
Corcdialysis, 113. 
Corelysis, 74. 
Cornea, 10. 

** abscess of, 103. 
** anaesthesia of, 105. 
*' conical, no. 
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Cornea, diseases of, g8. 
" fistula of, 112. 
" hernia ot, 103. 
" herpes of, loi. 

iiiflammatioa of, gg. 






:s of, 9; 



^ of, 107. 
staphjloma of, 109. 
lattooing of, 108, 
" trephining of, iir. 
" ulcers of, 102. 
Corpuscles of Von TrMtsch, l3a. 
Corpus vitreum, 34. 
Corli's membrane, aoi, 
" pillars, Boa. 
■' teeth, 202. 
Cotton-holder, 213. 
Couching, 75. 
Crista acustica, 19S. 
■' vestibuli, Ii(2. 
Crilchett'a operation, no. 
Cryslallini ' 



abse 



I "is. '■ 



Eyelashes, : 
EyelidE, 33! 

injuries 



ries and disS 



J itviiianve convergence, n 
'.' divei^ence, lej 
i'allopian canal, 185. J 
Far-point, 47. f 

Far-sight, 166, ■ 

Feneslra ovalis, 184. ^ 
^ " rotunda, 184. * 
Field of visionTsi. 
Fixation, central, 54. 

" eccentric, 54. 
F ashes of light in eye, 170, 
Floor-cells, 204. jj 

Foniana's spaces, to. ^H 



Gargling, TrOltsch's me 
Geronloxon, 39. 
Glasses, 49. 
Glaucoma, 142. 

" ahiolulum, 1 

acute infiami 
chronic, 144. 

" fulminans, 143, 

■' secondary, 144. 

" simple, 144. 

Cliomit, I2g. 
Graefe's extraclion, 76. 

" knife, 76. 
Granular lids, 94. 
Gmve's disease, Sg. 
ember's mctliod, 254. 

Habenula tecta, 20a, 
Halo, 55. 
Hair-cells, 203. 
Hammer, iBj. 
Hamulus, 195, 
Hardened wax, 2ig. 
Hearing, roeclianism of, i; 

" double, 241, 

" tnimpels, 215, 
Hcticolrema, lg6. 
Helroliollz, 59. 
Helix 177. 
Hemeralopia, 12;. 
Hemiopja, 52. 
-Mermetical bandage, 66. 
IBS, opjjlhnltiiic, 171, 



ilory, 143. 
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Hippus, 117. 

Holmgren's test, 53. 

Holt's method, 254. 

Hordeolum, 154. 

Hot applications, 67. 

Humors of eye, 8. 

Hyaloid artery, persistent, 1 38. 

** body, 24. 

** ** diseases of, 137. 

** canal, 24. 

** fossa, 24. 
Hyalitis, 137. 
Hydrophthalmia, iii. 
Hydrotympanum, 255. 
Hypsemia, 138. 
Hyperacusis, 256. 
Hypermetropia, 162, 164, 
Hyperostoses, 237. 
Hypometropia, 161. 
Hypopion, 103, 126. 

Incisurge Santorini, 179. 
Incus, 184. 
Infinite vision, 47. 
Inflation, middle ear, 214. 
Infra-orbital groove, 3. 
Infundibulum, 195. 
Inoculation of eye, 106. 
Inspissated cerumen, 219. 
Insufficiency, internal recti, 152. 
Inter-cerebral fibres, 5. 
Inter-retinal fibres, 5. 
Inter-vaginal space, 6. 
Internal auditory canal, 193, 204. 
Internal ear, 191, 
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Internal ear, diseases of, 240. 

" roeli, lesls of, 57. 

" " weakness of, 152. 

InXiB-ocular tension, 44. 
Intumescealia ga.iiglionifoimis Scarpa;, 204. 
Iridectomy, 73. 
Iridencleisis, 73. 
Iridencmia, 17Z. 
Irido-choroiditis, 114. 
Irido-cyditia, 115. 
Iridodialjrsis, 113. 
Iridodesis, 73. 
Iridodonesis, 117. 
Iridotomy, 73. 

" absence of, 118. 
" coloboma of, llS. 
" cysis of, 117. 
" diseases of, 113. 
" injuries of, 113. 

of, iB. 



" prolapse of, 1 „ . 
" tremulous, 117. 
Iritic angle, iS. 

" 'seraas. 114. 

Eypbilicic, 114, iiG. 

" spongiosa, 247. 
Iter chordae anierius, t89. 

" " posterius, l8a. 
Iritomy, 73. 

lethod, 77. 



Jacobson's 1 
' fieaCte-AcIt 
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Keratitis, 99. 

" bullosa, 246. 
diffusa, rD3. 
" iiiterslitial, loS. 

" parenchymatous, 
" phlycienular, 101 
" suppurative, loa, 
" vasculosa, 100, 

Keratocele, 103. 

Kerato-conus, iiO. 

Xcrato-globus, III. 

Kerato-i litis, 11 5. 

Keratoplasty, 247. 

Keratonyxis, 74. 



Labyrinth, igi. 

" disease of, 240. 
Lachrymal abscess, 159. 
Lachrymal apparatus, 37. 

Lachrymal canals. 33, 38. 
caruncle, 37. 



glands, accessory, 35, 37. 



ac, 3D. 

" abscess, 159 160. 

" fistula, 160. 



Lacbrym: , ^.^, 

Ijcus lachrynialis, 33. 
Lagoplithalmos, 157. 




Laminii cribrosa, 6, 
(u5Ca, 9, 13. 
reticularis, sog. 
spiralis membranacea, 1 



'e^f^. an. 

I, cylindric, 49. 

spherical, 49. 

i, crystalline, 22. 

CVide under C.) 
■', I3S-. 



77. 

m antenuEi malle , 

incudis supcrius, 186 1 

mallei exteraiun, iSb. 

" " BttperiuB, 1S6. 

" obturatarium stapedii, 1S7. 

" pectinalum iridis, 16. 

posticum, 135. 

' Light-spot, 183. 

Ijmbns conjunctivK, 34. 
I " lamin.-e lipirrilis, Iijg. 

Lime, injuries from, Sg, 139. 
r Morgagnii, 23. 






177. 



mnscope, 59, 64. 
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Macula acustica, i^. 
** cribrosa, 193. 
** lutea, 20, 62. 
Madarosis, 154. 
Magnets, use of, 247. 
Malleus, 185. 

'* fracture of, 225. 
Manubrium, 185. 
Mariotte's blind spot, 53. 
Mastoid abscess, 238. 
** caries, 238. 
** cells, 189. 
*' periostitis, 238. 
** primary disease of, 258. 
** trephining of, 215. 
Meatus auditerius externus, 179. 

** ** intemus, 195, 206. 

Median plane of eye, 26. 
Meibomian glands, 34. 
Membrana basitaris, 200. 

** capsulo-pupillaris, 23. 

** chorio-capillaris, 13. 

" flaccida, 182. 

" limitans, 13. 

** nictitans, 34. 

*' Ruyschiana, 13. 

** tectoria, 201. 

" tympani, 180. 

** " appearance of, 183. 

" '* examination of, 209, 

** ** diseases of, 224. 

** ** secundaria, 185. 

*' vestibularis, 200. 

Membranous labyrinth, 197. 
Meniere's disease, 241. 



Meridians of eye, 8. 



Micropsia, 17 
Metric syslem 
Middle ear, i 



of, caitanhal, 326. 



:a of, 337. 
" " polypi 01, 236. 
Modiolus, 194. 
Monolateral squint, 147. 
Muscx voIiCantes, 136. 
Muscles oE eye, 35. 

" annular of MlUler, 15. 

" ciliary, 14, 

" Homer's. 36. 
stapedius, 187. 

" tensor tynipaiii, 1S7. 

" testing strength of, 57, 
Muscular asthenopia, 15a. 
" mesoropter, 25. 
" plane, 25. 
Muteism, 343. 
Mydriasis, 116. 
Mydriatics, 67. 
Myodesopia, 136. 
Myopia, 161, 162. 
Myopic arc, 163. 

' crescent, 163. 



Nasal douche, 231. 
" duct, 38. 

hemiopia, 53. 



Nenr-poin 
Nebufa, II 



Icmporal bone, 338, 239. 
Needling, 77. 
Nerves of eye, 30. 
Nervous deafness, 240. 
Neuritis optica, 138. 
N euro-pa ralylic ophthalmia, 105, 
Nictitation, isB. 
Nodal-point, 8. 
Nyctalopia, 124. 
Nyslagmus, 151. 
Objective noises in car, =58. 
Ublioue illumination, 44. 
Onc-^,iiifil d.-'arr.ess, test (or, 253. 
Onyx, 103. 

Opacities of cornea, I07. 
Opaque optic nerve fibres, 140. 
Ophthalmia, arlhritic, 3. 

" catarrhal, 91. 

" diphtheritic, 93. 

" Egyptian, 9a. 

" gonorrha'al, cjs. 

" granular, 94. 

" military, 92. 

neonatorum. 93. 

" neuro-paralylie, 105. 

" phlyctenular, i;;. 

" puiTllcnt, 9?. 




Ophthalmia, sympaihf 

tarsi, 153. 

Ophththalmit artery, 28 



Ophlhttlmoscopc. 
Opiie aids, 7. 



atrophy of, 139. 
disesiiei of, 138. 

papilla, 6, 6r. 
" tracts, 5. 
Optico-ciliary neurolomy, 249. 
On serrata, 21. 
Orbits, 2. 

" diseases of, 8l^ 
Os^des of ear, 1S5. 

" " diiiiensiotis of, 251, 

Olalgis, 242. 
Olhaematoma, ei6. 
Olic ganglion. iSS. 
Olitis Ileniorrli^icE 
" parasitica, 32 
Otoconia, iqS. 
Otoliih, 198. 

Olanhcea, 334, 

Otoscope, 30g, 
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Oval window, 184. 

Palpebra, 33- 
I'alpebKil fissure, 33. 
folds, 33. 
" ligaments, 33. 
Pannu5, 105. 
Panophthalmitis, 119. 
Paracentesis conieJe, 78, 

" memb. tympani, 214. 

Parallax, 142, 166. 
Paralysis muscles of eye, 149- 
" accommodation, 157. 
" orbicularis, (SJ. 
•' 7[h nerve, 240- 
Parasites in ear, a22. 

Passavant's method, 74, 

Perception of colors, 53. 

Perichoroidal space, 13, 30. 

Perimelets, S3. 

Periodic squint, 148. 

Periorbita, 4. 

Petil's canal, 23. 

Phakitis, 130, 
'Phlyctenule, 95. 

Phosph^nes. 170. 

Photophobia, 95. 

Photopsia. 170. 

Physiological excavation, disc, 62. 

Physostigmino, 69, 

Pial sheath, 6. 

Pilocarpine, O9. 

Pinguecula, 97. 

Pinna, 176- 

Plica semilunaris, 34. 



Politzer'a method, 209, 211. 

Folycoria, 118. 

Polyopia, 55. 

Polypi, 333, 236. 

Posterior chamber, 107. 

" coniiaijiiiiira a.rcuata, 5. 

" elastic lamina, 11. 

■■ " fold, 181. 



r" pole. 7- 
poucii, iBa. 
" vascular zon 
Presbyopia, i65. 
Primary deviatia 

" position, zo. 
Prisms, 56. 

Probing nasal duct, So 
Processus cochleaforml 
Process of Rau, 251. 



[47. 



Prolapse of iris 
Proliferous inflammation 
Promontory, 1S5, 194. 
Pterygium, 95. 
Ptosis, 150, 157. 
Pulsation, memb. tympani, 3S5. 
Punctam lacrymile, 33. 
Pupil, iG. 

adhesions of, 43. 

'■ contracted, 117. 

" dilatt!i], 117, 



exclusion of, 114. 
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Purple of retina, 245. 
Pyaemia, 239. 
Pyramis vestibuli, 192. 

Range of accommodation, 46. 
Recessus cochlearis, 192. 
ellipticus, 192. 
sphericus, 192. 
Reclinatiun of cataract, 75. 
Refraction of eye, 49, 62, 161, 

** ** anomalies of, iGl. 

Region of accommodation, 49. 
Reichcrt's membrane, ii, 
Rcissncr's, 18. 
Retina, 18. 

" anesthesia of, 124. 
'* appearances of, 62. 
" detachment of, 128, 
diseases of, 123. 
epilepsy of, 129. 
embolism central artery, 128. 
hypersemia of, 124. 
purple of, 245. 
tiflnors of, 129. 
Retinitis, 125. 

** albuminurica, 126. 
apoplectica, 125. 
leuca;mica, 126. 
pigmentosa, 127. 
syphilitic, 126, 
Retrotarsal folds, 34. 
Rivinian foramen, 1S2. 
** segment, 180, 
Rods and cones, 20. 
Roof-cells, 204. 
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Round window, 185. 

Saccule, 199. 
Saemisch's operation, "73. 
Saiety-tnbe, 191. 
ScaU tTinpani, l^. 
" veatibuli, rg6. 
Scalping, 157. 
Schlemra's canal, g. 
Sclera, B. 

Sclerectasia posterior, 120. 
Sclerotic, 8. 

Sclecotico-choroidilb posterior, 120, 
Sclerotic, diseases of, tix. 

" staphyloma of, 112. 
Sclerotomy, 849. 
Secondary deviation, 147. 
Segmeot of Rivinus, 180. 
Seb-puipnr, 345. 
Semi-circular canals, 193. igS. 

" " diseaaea of, Z41. 

Semi'lunar fold, 34. 
Senile changes in eye, 39. 
Septum lubie, 1S4, iSg. 
Serum in tympanum, 255. 
Shades for eye, 6$. 
Shrapnell's membrane, 182. 
Simiilated blindness, 171. 
Sinu; sulcifonnia, 193. 
Snellen's teat' types, 46. 
Snow-blindness, 14 1. 
Solidity, ideas of, 3. 
Space of Tenon, 30. 
" 0/ accoitimodatioTi, l^if). 

ciliary muscli^, vLi). 
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Sperino's method, 248. 
Spina tympanica major, 180. 
** minor, 180. 

" posterior, 180. 

Spindle of cochlea, 194. 
Squint (vide Strabismus), 146. 
Stapes, 185. 
Staphyloma, 100, 103. 

cicatricial, 109. 
posterior, 112. 
operations, 109. 
Stauungs papilla, 139. 
Stenopaeic apparatus, 108. 
Stillicidium lachrymanim, 158. 
Stirnip, 185. 
Strabismus, 146. 

" operations, 78, 

Strabotomy, 78. 
Strabismometers, 148. 
Streatfield's method, 74. 
Stria vascularis, 201. 
Stye, 154. 

Subacute catarrh of ear, 228. 
Subconjunctival tissue, 9. 
Subdural space, 6. 
Subvaginal space, 6. 
Suction of cataract, 75. 
Sulcus tympanicus, 179. 

" spiralis externus, 201. 

** ** internus, 200. 

Supcrcilia, 32. 
Suppuration of ear, 232. 
Supra-choroidea, 13. 

** choroidal space, 13, 30. 

" orbital notch, 4. 



Supra-vaginal space, 30. 
Surgery of ear, Si2. 

Suspensory ligament, iri 

Symblepharon, 97. 
Sympathetic irritation, I 
" ophllialmia, 

Synchisis, 137. 

" scinlillana^ 137, 
Syndectomy, 107. 
Synechia, 104, 114. 
Syringiog llie ear, 212. 

Tapelum, 17. 
Tansley's melhod, 254. 
Tarsal cartilages, 33. 

" cyst. 155. 
Tattooing oE comea, io3. 
Tarsal ligaments, 33. 
Tear'passages, disea^s of, i 
Tears, 38. 

Temporal hemiopia, 52. 
Tendo ocull, 34. 

" palptbramm, 34. 
Tenon's capsule, £. 

" space, 13, 3D. 
Tenonitis, S6. 

Tenotomy tensor tympatii, aij. 
Tension, intra-ocular, 44. 
Tensor choroide^, 14. 

" lympaui, 187. 
Tennina] auditory apparatus, ; 
"-"■Jo/icaring, 207, 25a, 
types, 45- 
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Therapeutics of ear, 212. 

** eye, 64. 

Third eyelid, 34. 
Tinea tarsi, 152. 
Tinnitus, 220. 
Tobacco-amblyopia, 141. 
Tonometers, 45. 
Trachoma, 94. 
Tractus foraminosus, 206. 
Transplantation of cornea, 247. 
Tragus, 177. 
Trephining of cornea, ill. 

** mastoid, 215. 

** sclera, 144. 

Trichiasis, 155. 
Trochlea, 27. 
Tunics of eye, 8. 
Tunica vaginalis bulbi, 4. 
Tuning-fork, use of, 208. 
Tylosis, 154. 
Tympanic cavity, 182. 
** groove, 179. 
plexus, 188. 
ring, 179. 



it 



Umbo, 181. 
Unguis, 103. 
Upward squint, 147. 
Utricle, 197. 
Uvea, 17. 
Uveal tract, 8, 12. 

Valsalva's method, 212. 
Valsalvian experiment, 212. 
Vas prominens, 201. 



INDEX. 

Vas spirale, aoi. 
Veins of the eye, 30. 
Ven:B vorticosie, 10, 14. 
Venous pulsation, on disc, tit. 
Vertical meridian, zG. 
Vestibnle, 192. 
Vestibular nerve, 304. 

" acuteness of, 45- 
Visual angle, 45. 
'■ field, 51. 
" line, a. 
" plane, z6. 
" purple, 24s, 
Vitilligoidea, Z50. 
Vitreous humor, 34. 

" cysdcerci in, 137. 
" disease of, 135, 
" foreign bodies in, 135. 
" fluidity of, 137. 
" hemorrhages into, 136. 
" opacities of, 136. 
Voice-lest, aoB. 
Von TrOltsch, i8a. 
Vorticose veins, 10, 14. 

Watch-test, 307, 
Watery eye, 159. 

Wecker's scissors, 74. 
While of the eye, 8. 
Wilde's incision, 233. 



\y.'- 'I I fone of Halle'r, lo. 

' ' ' ^°"a pectinata, 200, 
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